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New Ford Ranger 

High Rider! 



Announcing the tough 
'87 Ford Ranger STX 4x4. 



You’ll ride high n handsome 
in the new “High Rider" 

Ford Ranger with sporty STX trim. 



up jolts and bumps for service on ’86 models, 

more down-to-earth fun! and in a six-month period 




Its time for the com- 
petition to move aside, 
because Ford now has 
the newest high-ridin 
small 4x4! 

Ford has added to the 
already sporty Ranger 
STX look by making this 
tough little 4x4 higher 
for off-road Tidin'! Fords 
high ride is designed in, 
not added on. The 
imports better double - 
check their shocks, 

'cause the new High 
Rider s got improved 
handling and a smooth 
ride! 

Port fuel-injected V-6. 

To help you pack 
extra power under your 
hood, there's Ranger's 
2.9L V-6 with electronic 
multi- port fuel injection. 

It 's got 140 hp of 
muscle lo make this 
High Rider a real high- 
powered performer. Add 
the 5-speed manual trans- 
mission that's standard 
in all Rangers, and you 



gel one lit tie pickup that's 
fully equipped for fun! 

The SIX look. 

In addition to the 
sporty fed ofridin* high, 
this hot 4-wheeler also 
comes with The STX 
Look— special accenting, 
sporty trim, tinted glass, 
black foldaway mirrors, 
black grille and bump- 
ers, and new tape treat- 
ment. That's The 
STX Look! 

Built fun tough. 

Above all, Ranger 
High Rider's one tough 
little truck— with Fords 
exclusive Twin -Tract ion 
Beam independent front 
suspension to help soak 



Best-Built 
American Trucks 
six years running. 

“Quality is Job L' In 
fact, for the past six con- 
secutive years Ford qual- 
ity has led all other 
American automotive 
companies. This is based 
on an average of owner- 
reported problems in the 
first three months of 



on 81- S5 models 
designed and built in 
North America. 

6-Year/ 60 ,000- Mile 
Powertrain Warranty. 

New Ford limited war- 
ranty covers powertrains 
for 6 years/60,000 miles 
and provides protection 
against body-panel rust- 
through for 6-years/ 
100,000 miles, whichever 
comes first . Restrictions 
and deductible apply. Ask 
to see a copy of this lim- 
ited warranty when you 
visit your Ford Dealer 
Buckle up— together 
we can save Uvea. 

□plwnnJ Irghl bw not For ocrupanl 
safely 










Peachtree” 
Fuzzy Navel. 



When the flavor of 



fresh-picked peaches 
meets orange juice, 
it’s love at first sip. 
l¥i oz. Peachtree' from 
|£ DeKuyper Fill glass 
with orange juice. 

Serve over ice 
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Editor's 

Notes 



T hi? trouble with, being the Editorial Production Manager is that it 
sometimes seems like you can't leave your desk for five minutes. Tile re's 
a deadline every hour, the in box is [sled Etigh with manuscripts llial you must 
read and correct, line by line, comma by comma, and the computer at your left 
elbow is your only link with the outside world. Pretty bleak, right? Especially 
when all the other editors an? running off to Palm Springs or Hawaii or 
Scottsdale or Paris or Italy, covering 
press conferences, shooting photos 
or even “scouting photo locations. ” 

Meanwhile, here you are. slaving 
away. Perhaps that's how our Edito- 
rial Production Manager, Peter 
Francesconi. was feeling thill day a 
few months ago when a unique op- 
portunity presented itself- The 
Home & Shop Department guys 
needed someone to he a model fora 
photo shout. They needed someone 
to pose with the elegant butler's 
table we show you how to build in 
tiiis issue tpage 0il), The person 
would have to dress in, and look 
good in, a full-bore formal outfit 
— right down to the black silk lapels 
and white gloves. Would Peter do it? 

You bet! Anything to get out of the 
office fora few hours. And besides, his photo would be in the magazine just like 
the otlter editors on staff who were always off in Tahiti testing Wowguns or 
some living. At the appointed hour. France sconi was indeed m the required 
dress and did serve as our model Unfortunately, as you can see on page 00, 
Peter’s photo didn’t exactly get into the magazine. Only one of his lutnds made 
it So for all of you who would like to know what an Editorial Production 
Manager looks like, here is another take of the same photo with Peter 
Francesconi a little more prominent. , , . The first photo ever taken by 
Electronics- Photography Editor Steve Booth was snapped on the seventh day 
of his seventh year. It was taken at one of Booth’s hangouts then. Yankee 
Stadium. .And it was of die Yankee cenlerfielder who wore No. 7, Since that 
day, Mickey Mantle has remained one of Booth's heroes. And recently, at the 
Photo Marketing Assn, show in Las Vegas (see page 14). when booth had a 

chance to have his photo snapped 
with live Mick, well Booth went ga- 
ga and couldn't resist. What was it 
like to meet the Hall of Tamer in 
person after all the years of hero 
worship from a distance, "He's a 
genuinely nice guy," Booth says. 
Til next time. 



FraneHconf: Anything to get our. 



Booth and Manila: together at Jan. 
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New Gets Rid of Rust For Good! 



HOT A PAINT, NOT A COVtfl UP, but ah- 

eniirgly new revplulicinary process 1 q* ohm ■ 
^flSing fuel Neulrg Rust was origmaiy deu^- 
oped id cofiiro* me ^ncmdibie rust an gkI rigs m 
Ihe Nam Sea and on ship* d Ihe Rdyal Navy 
Th,nk q\ ihe ru^i problems they Naturally 

ihery use vast quantil n?s c^ 1 NeulraRusJ and buy it 
in huge SO gallon drums Far a long time inai 
was Ihe only way you coutd buy 1 Bui at \m 
NeulraHusl is available in smaller tor home 
and shop. 

Now 'jotj can qm rid a 1 rust tor good jtisl ihe 
way they do as mduslnal and mil lary -nsrallations 
ah over Ihe world! 

WHAT DOES 

Neulra Hus! is nke noth-mg you ve ever used 



before Ifsama^hylNoliresorneSGrapinB wire 
brushing and sanding to get down *p bare 
metal Neuha Rust works be6t applied rigtucw 
r«ja' itpenetfaces the rust Gets r<jht down there 
and chemcalfy craiges Ihe fust intoaneNiroty 
new subsumes— a hard black Entente com 
pound caJled tersofernc The rust <s gone nos 
|ust covered up^GONt* For good II no longer 
even exists. 

IS EAST TO USE 

Fra knock off she s&ose or scaly rysi ! tiui tesve 

1h« TOST Qf tha rust them jRflms^tsr Nr-utra 
Rust wofks wfth rusl ) Then jus! brush Neutra 
Rust on MVnhm mmutes Shat rust wrfl be gof^ 
nd u Ltr new surface w l! □& inera That' s all share 
is To it Clean up s easy, too dual soap and water 





YOU CAN ACTUALLY SEE NEUTRA RUST WORK! 



brush on Neuira Husl n Is u 
watch, I turns pale green, 
darker green then finally a deep, wrought 



black Whal Have seen is ihe rust being 
chemically convened The hard new surlaoe 
can be painted any color you want, or left as is 




USE N EUTVtA RUST OH; Aulomobltes Boats 
Outdoor Fumftun * Drain Pipes Goiters 
Mailboxes ■ Swing Sets * Tools Lvwromowera 
Appliance* * Toys * Bikes Wagons Hinges 
flailing* - Anywhere Hm* a 

For Mall Orders Call: 

1 800-221-6545 
For ludhof inlormalten 
eboul Neutra Rust 
write Id: 

JqM Morfison. VP Marksiing 
New Ybrk Bronze Powder Co. , Inc. 

777 Dowd Avenue, Elizabeth, New Jersey Q7201 
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{iiUifrL l'.. Mill. n r IVtiriidert, Mo^uLncd Elmi^iui 1 
Rklurd E PuJjfcUiui* C’-fliMulLuit 

POPU1JUI MFCWJLS3f^ t. imKEinhed nupllihr by liw 
Uvanf. l‘wrnor»Llnn. F^xklP . Nfl* ^ nrlt, UT 

JMM!>, U.SI.A. I rmrl A. bermack Jr frehlilvfH; 

A. Knnt, rh*innMn: IEbth-jf In. LjjtIqii, Vlre lVcddfErt 
ami Htfcrfl*/)-, LdWHl A Viw-PrMi4pp4 mnt\ Ttyih. 

KfTWr HmuL Ka^xincf Llivbncin liil)ieit L‘. Kiunf, 
hflaiikw- K. Fliibvn ElnJik. Vi^-Pn-urtmt; 

J. Gnjeti, EuieculiYr Vkm*-lVe?iiiJehn., Mirk F. 
M ill Hr, ENHOiU-iL 1 Vk^Prewtkn 1 :, l>n»Thl R»v- 
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Go hunting this weekend. 




When an unwelcome intruder wanders into 
American air space, its our job to tradr him down and show him the way ouL 
We'reyour hometown Air National Guard Pilots, engineers, radar technicians, 
urmmunicatK Jfi specialists— eadi saving just one weekend a month and fifteen days a yean 
Ifta feresp^MtySoweneed^icrfpec^ M^te you’vegot what it tai^aes. Call 800-63S-0936 
today Or viat your local recruiter. And help t* * 

us guard America's skies . All 1131101131 UU3IC1 SS3& 

Atneriams ai th&trhest. 







Rolling stock 

Ml ihe toys in your construc- 
tion story were beauties 
(Children's Tojff: J Time 

daisies You Can Build, 
jjafte 127, June 'SSJ. [ chose 
to build the Coaster Wagon 
for niy two grandsons. The 
oak 1 used is native Missouri 
lumber. A friend who buih bis 
cabin entirely of native oak 
planed some planks down to 
’/ii-m, thickness for my pro- 
ject, I formed the major hard- 
ware items from Hat and bar 
stock. Thanks for the plans 
for this really classic wagon! 

RAY SHI ITT 
MARYLAND MIGHTS. MU 

Two wing men 

Your Davis Hying Wing story 
(Wing Ping, page S3, Jan. 
'£7) brought back memories 
of niy crulSuge days at L'iiJifon 
Elia Polytechnic Lra San Luis 
Obispo. Under John fh 
MeKellar, we students 
helped design and bmJd his 
prototype flying wing, work- 
ing on it from '37 les '40. The 
design evolved into thu 
Northrop wings of the j 
*40s with McKellar's in- ■ 
vention. “devtms*" 

EUGENE ». THOMSEN 
SACRAMENTO CA 



Letters 



Projects On Wheels 



C«?h. ernfeJem of GM* Body by Fisher, built by reader Wolf. 

N ow that I've Finally fin- 
ished Live famous Fisher 
Body coach that ! started 
over 56 years ago* Yw ready 
to build another model, (The 
one 1 remember so well is the 
Overland Coach, a classic 
stageoineh design you ran in 
PM years ago J Rack in 1930* 

Fisher Body nf the General 
Motors Corp. sponsored a 
modeb building competition 
for youths 17 years old or 
younger. The model was to 
be of the Napoleonic coach 
used as the trademark Col- 
Bos and Aikman donated 
^watches of velvet that could 
be used for the upholstery. I 
never finished the coach by 
my 1.7th birthday, but saved 
it for future completion. It 
was in a carton for the next 
50-plus years traveling from 
house to house* cellar to cel* 
lar, through dry, wet. hot and 
cold conditions, until 1 redis- 
covered it and finally finished 
it. What is extraordinary is 
ihe velvet: the original 1930 
pieces, are still strong and full 
doctor! RALPH J, WOLF 
CLOSTEH i^3 



Forty years ago I bought the 
January* issue of POPULAR 
Mechanics magazine (Vol. 
85, No. I— 194b). In that 
issue was an 18-in. model of 
the Overland Stage. I started 
I he mode! in "46, then 
changed jobs, moved three 
times and now. all of a sud- 
den* its 1986 and I'm retired, 
I just finished the stagecoach 
and it's magnificent. 

JOHN SCHLAlJENHAUEEN 
BAY CITY, Ml 



1 did all the steel atid alumi- 
num welding of the first Nor- 
throp wing, the N1JV1. and 
part of the welding on the 
magnesium XP-56 fighter. 
The lie [Lire welding torch 
was inspired by Jack Nor- 
throp and developed in our 



Incredibly, a few days qfler 
receiving yaur tetter ne n-- 
eeiiwt another that sa ml us 



CJissk wdgon w* bull! 
from PM plans by reader Shutt, 



welding department It was 
Later assigned to Linde Air for 
marketing. Thanks for PM; 
I've enjoyed it since the '30&. 

CHAKLL5 DUNCAN JH. 

INDIAN WELLS. CA 

Desks for dollars 

Your classic desk became a 
perfect project fur me LA 
Classic Desk For You r Can i- 
puler t page 106, Feb, '85). I 
have a part-time woodwork- 
ing business and make 
docks, tables, hand -saw box* 
es and other items from 
unique woods and burls. Oc- 
casionally, someone will re- 
quest a custom piece of furni- 
ture, like “some sort of desk 
to hold a computer," That's 
when [ remembered your 
story. I added modifications 
to the plans* such as hidden 
casters, reversed slides, a 




Computer desk of oak, bultt by 
Bob Beta rent, brought lop dollar 



lock for the file drawer, and 
dimension changes for my 
customer's computer sys- 
tem, 1 used solid oak — so 
those casters were a good 
idea! The best part was that 
the desk was so well de- 
scribed with plans m PM 
(where I’ve found so many 
great plans and articles over a 
good number of years). The 
desk was really easy to 
make* and it commanded a 
price to the customer of — 
let's say — in excess of 
$1000- Thanks for a great 
publication. BOB BE] 3 RENT 

FLAN I IE Eft* NJ 

WF nr itutiuicd this classic 
desk in our latest flirwA ijit 
of Plans And Ideas. It'sFM- 
f(47 To order bhieprint^ 
aend $4J)5 U) Papular Me- 
chanics, t'O. Box 1014 s Ra- 
dio City Statimif Sen 1 York, 

AT torn. m 
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Where arefeiv 
things you can count 
on in inis life. A friend 
should be one of 

MERCURY 

INTRODUCES 

ANEW 

FRIEND... 



] -xJll'Ilifclt! I bill Sit FTfltlF Jilr f'pS.M 





Th ktiyut km?, w KTvrJjj nthIm A hrru ry dwiltr *Ffr$tnrtims o^4<di^Wbc ,■! -Jr tosnr J*r /p'sprj-^ri niPBn$ rd wwdtafitfnr 



kkPllt WESARENTsupposcd 
to rmg at 3:00 a. m. And people 
aren't supposed to go 40 miles 
on turnpikes in their pajamas. 

But I'm glad he trilled. 

And I m glad I made the drive. 
What tire older brothers for? > 1 





Front-wheel drive 
5-sp. n'uuiu^L traosaxle 
All-weather sted- 
bdted radi al Lire-s 
Power front disc brakes 

1 1 Four-whed indepen- 

dent suspension 
Front MaePhersun struts 

wiw't+o ( r ***»h«*» 

Hh Go fltewin a 

sfamfcmf feo/ifres o/ 

""'MERCURY 
TRACER. k» 

ffce fees/ Aiewdis one 
their way for you* 



Tachometer and analog 
gauges 

AM /FM four-speaker 
stereo system 
Digital clock 
Dual power nemote- 
control mirrors 
3-speed wipere with 
pause feature 
^5kkf window demisters 
KffdHBag bucket seats 
DriverWide lumbar 
support 

Adjustable hack-angle 
rear seats with headrests 
SU/ 50 split-fold pear seat 
Rear seat heat ducts 
Rear window defroster 
Illuminated Entry 
System lighted keyhole 
and ignition 
Reminder tones for 
h4BdluxfMKHi< ignit im 
and seat belts 
IfrtH, cut-pile carpeting 
Pa_s sender-side under- 
seat storage tray 
Renewable cargo-area 
storage tray 
Remote fuel door 
release 
Tinted glass 
Aerodynamic halogen 
headlamps 

Urethane lower body- 
side protection 
&year^;OCXknQe 
powertrain warranty* 
And 3ft other 
standard features. 



For more Information call 

1|*D*i2-l2» 



m 

MERCURY 



The shape you want to be in. 



Imports 





Wi 16 va fvt Is the 123- 
hp eoglne-of-choke for Tre«r, 



C ars with engines yearning 
to breathe free are our 
Latest immigrants. A turn of 
the key is all it takes Lu get 
heavy respiration going in 4- 
ualvc-pcr-eyliiider motors. 
The increased horsepower 
and torque from these 16- 
valve Poll rs, 24- valve Sixes 
and 32- valve Vfls are pro- 
duced by the greater gas Dow 
in and out of the cylinders* so 
die boost is as free as the air 




VW"i tfcV r seen mounted In the 
GT1, Is a- 1 S Jitcr handful. 



you breathe. Even mainte- 
nance of the twin-camshaft 
designs is a free ride, with 
hydraulic lifters keeping the 
nght clearances. 

What can a modest dis- 
placement of Ltt liters crank 
out? An answer can be found 
under the hood of VW's GTl 
16V. Thanks to Id valves, 
the hot hatchback has 123 
horses ready at the gate. We 
gave them their head retent- 

4 VALVE IMPORTS 

MAKE-Model 

AC UR. A Integra, Legend 

FERRARI GTS, GTS, 

Mondial. Testarossa 
LAMBORGHINI COuntach 
Qua It nova I vote 
I LOTUS Turbo Esprit 
MERCEDES-BENZ 190E 

NISSAN Pulsar 
PORSCHE SUS, Turbo; 

92ft 54 

SAAB 9005, Turbo; 9000 5, 
Turbo 

STEALING 8255, SL 
TOYOTA Cord I a FX 16. 

GTS, 1 . 6 ; MR 2 l Garury; 
Ceuca, Supra 

VOLKSWAGEN Sriracco, 
GTT 1 BV 




|y Find found that, indeed, 8 
seconds is all you need to get 
to 61! mph, As for the 124- 
mph claimed top speed, we 
had no legal place 
to try it. bul can 
believe the top- 
end performance is 
as impressive as the 
car's ability to sprint 
from tight to light. 

If you think alL this 
get-up-and-go is wast- 
ed on a plain and practi- 
cal hatchback like VW’s GTL 
then take a look at a car 
where Sols nf power would be 
right at home: The Treser 
Knadster mounts VW's 16- 
valve amidships, and with the 
car's lighter weight could 
easily flash any f !TI 16V over 
to the right-hand lane of the 
Autobahn, The roadster is 
the brainchild of Walter 
Treser* who developed his 
skills at Audi* and who now 
plans to build a half-dozen 
cars a day using the VW en- 
gine at his Beilin plant later 
litis year. As for U. 5. avail- 



est car for the 62*UUU miles 
was 132.542 mph. The en- 
durance run of assembly dine 
Saab SIMM Is set world records 
confirmed by the autosports 
federation EH SAL 

SaaVs 16-valve gets its lat- 
est application, minus the 
turbocharger, in the 9WW S, 
This is the "bargain" 9000 P 
new for '87, for drivers who 
don't need ail the Turbo's 
punch and luxury, but appre- 
ciate Saab s basic attributes. 

Drivers who do feel the 
need for speed, though, can 




Saab s 1 6-valvt ri 2 liters. good for 160 hp wtrh turbocharger. 



ability, it's in the don'E-hold- 
your-breuth category'. 

Only one manufacturer on 
the 4 -valve h&E has dared put 
its 16- valve powe [plant to 
the test that Saab did recent- 
ly. Under supervision of 
NASCAR, Saab ran three 

9EKKI Turbos at full throttle 
for IOQlQOQ kilometers at Al- 
abama’s Talladega Motor 
Speedway. Speed of the East- 



get it in a Saab of a whole 
different shape— an open- 
wheel racer used in the Bar 
ber Saab Pro Series. Here. 
Saab's 16- valve turbo is 
tuned for 212 hp* which will 
fly you down the straights at 
166 mph. If you qualify to 
become one of these racers* 
yiHi'll find that sweet sixteens 
are a helluva way to go— and 
go fast! fm 




VW GTl 1 6V turn} 0-feP mph In S sec.; T24 mph Is Its top speed. 
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THE BEST GBIERATORS 
ARE POWERFUL, RELIABLE 
AND QUIET. THAT'S WHY 
THEY'RE CALLED HONDAS. 



Currently, Honda generators 
are the most widely- used, widely- 
trusted generators in the world. 
Which should come as no 



surprise. 

Especially when you con- 
sider that most Hondas are built 
around fuel-efficient, trouble-free 
Overhead Valve engines inspired 
by decades of world-class auto- 
mobiles and motorcycles. 

Or that Honda has i he world's 



broadest range of multi-purpose 
generators from <550 to 6500 
watts. For camping, boating, con- 
struction uses, power outages, 
outdoor parties, recharging car 
batteries— or most electrical 
neet teat home or away-from -home. 

Still, the real difference 
bet ween an ordinary generator 
and a Honda generator can most 
accurately be summed up in one 
worth reliability. 

The power you need is there 
when you need it. Because we 
engineer every 1 single generator 
to ensure easy starts, quiet oper- 
ation and durability that’s mea- 
sured in years— trot months. 

Honda generators. Quite sim- 
ply the finest machines your 
money can buy, A claim no one 
else- has the 
power to make.] 



ITSAHONDA 



HONDA 



Power 



Equipment 



Ffec npi .mulii ih i t rn*i.-« r mil u lr ■ v.r in ‘•iiJTwnJviu rtud r- 

□*a*r riiiiiiinl MhfluprtUPij'.iif Hnmlh l> EEpiJtftMii 

rnnw-ii ■ i. l ■ ri-'|iiin- ■ irajiM-i il- < n cihiii 
pOMlblH -.ll:h ! I * Hi- j'i-1 ■ ■ lirH-| W 

n|-i 1 1 - i mfi H'lrnlk UiM * ■■ I n> 










Photography 



BY STEPHEN A. BOOTH 



Dawn Of A New Age 



I f & eaisy to take progress for | 
(panted Ea^h camera show 
herald* equipment that's fast- 
er, harper, tidier or smar- 
ter— and the most recent pho 
Uigraphy exhibition in Chkn^i 
delivered as pfttfrtb&d Fortu- 



nately, for me, the presence of 
former Yankee slugger Mick- 
ey Mantle provided a unique 
perspective on the innovations 
and new technology unveiled 
b the Windy City, 

The baseball haU-of-famer 
was on hand at Fuji Photo 
Film's exhibit to help publicize 
that company's sponsorship of 
major-league bait. Our chance 
encounter caused me to recol- 
lect that Fd made my first trip 
to the ballpark, and taken my 
first photograph, at the age of 
seven, ComcidentalJy, the 
subject of those early snap- 
shots was No. 7 of the Bronx 
Bombers at the plate, making 
his customarily liberal contri- 
bution to the home team's 5 
o'clock thunder. 

On that warm spring day 
more chan a quarter-century 
ago 1 carried the family cam- 
era, a Gxed-fiicua Kodak of the 
box type whose design and 
operating principles hadn't 



changed much over time. All 
you fold to do was point and 
shoot J was earning a point 
and-shoot camera in Chicago 



the day J caught up with Mon- 
de and his autograph, but if s a 
camera destined to change 
33mm SLK photography. 



The camera is Canon's new 
EOS <>50. an autofocus SLK 
that is Canon's answer to Min- 
olta's Maicoim series cam- 
eras. The 650 ($500 with 
50mm t'1.8 lens) and its sibling 
620 model (SSG0) share the 
EOS name, which stands for 
Electronic Optical System. 
The mythology buffs at Canon 
note that Eos also is the name 
of the ancient Greeks' goddess 
of dawn— and claim their cam- 
eras represent a new day in 
photography. 

A hands-on equation of the 
EOS 660^ plus brainstorming 
sessions with Canon's techni- 
cal staff, confirms that these 
cameras axe the first of a new 
breed. They're certainly the 
fastest autokfois SLKs avail- 
able today. 'Though this fea- 
ture owes mostly to the cam- 
eras' pioneering use of 
electronic controls, 
there are some new 
innovative mechani- 
cal aspects, too. 

At the heart of the 
EOS cameras is the 
sensor that makes 
autofocusing possi- 
ble. The BASIS chip 
(Base-Stored Linage 
Sensor) developed 
by Canon is more 
sensitive than the 
charge-coupled de- 
vices used in other 
autofocus SLRs. Accordingly, 
it can focus automatically in 
light levels as low as E V-l — an 
exposure requiring one sec- 



ond at tt 1,1 using ISO 100 film. 
Light that low would make it 
difficult to read a newspaper. 
Low light has been the stum- 
bling block of all previous auto^ 
focus SLK-s, the best of which 
can't focus in light below EV-1 

' the BASIS dtip enables die 
EOS cameras to autofocus one 
tstop tower than other cant- 
eras, but it's the cameras' 
main mkroprocesaor, alLelec- 
tronic Jens mount and lens 
motors that enable them to 
aiitofocus faster. 

Whereas other electronic 
cameras use an 8-bit micro- 
processor to handle focusing 
and exposure information, the 
EOS duo uses a higher capaci- 
ty 16-bit chip to speed commu- 
nication between the AF sen- 
sor (in the body) and the 
microprocessor and molar 
within each lens. Additionally, 
there is no mechanical linkage 
between Canon's new EF 
(Electro-Focus) lenses and 
the EOS bodies. Instead eight 
gokT plated contacts convey all 
the focusutg aivd exposure in- 
structions electronically. This 
not only increases speed and 
accuracy, but also means that 
EOS components won't be- 
come obsolete when the fu- 
ture brings even more elec- 
tronic innovations. 

Still another area of innova- 
tion in the EOS system is its 
auiofoeiL-b EF Icn^eE. WHh all 
other autofocus SLRs, the 
motor that focuses the lens h 
{PtwiS*-' Utm Jfo JlUjrJP /fa j 



PM PHOTO ALBUM— TIPS FOR BETTER PICTURES 



long exposures will blur the image of most moving 
subjetis on your film— but you can use Shis phenome- 
non creatively, 

Take the subject on the lighL the elevators This 
scene was exposed lor 1 6 seconds. using the 0 (bulb) 
setting on Ihe camera The camera itselt was placed 
on a bench, racing straighi up, and triggered with a 
cable release Note how the elevator lights 'raced their 
movement on Him. 

Exposure was determined manually, at the 1-sec, 



shutter setting Double ihe exposure time whenever 
the aperture is closed down by one f.-stop. For 
example, i sec. at if 4 is me same exposure as 2 sec. 
at ii'&.-S. ot 4 sec, at PEL and so on 
Vou can gel smiler effects with automata cameras 
if you use a glgw film, such as ISO 25- It you have 
control over apedure, set it to ihe smallest opening 
(targesi 1 stop number) The photo m the left was 
taken with an automate camera ton a moving car 
inside a tunnel — Armarti Ensanrn 



AlhefectrenSc control Is Ihe 
hallmark Of Canon s EOS bSQ 
fine) 620 autoload 5Li?i. 
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TURN HOME RERAIR PROBLEMS 
INTO NO PROBLEMS. 



WITH ELMER'S-THE HOME SOLUTK3N PRODUCTS. 







ELMERS 



THE HOME SOLUTION 



StlXAU 



mm 





Problem Hi?* to ratoe toosn rubber on apptertftis: 

THE HOME SOLUTION '* Elmer's Stut-AJ! " A strong hign-tech 
adhesive Ebat bands jusl abaul anytrang in anything else 



umns 

GlUtAlt 

m iLMnnltW 



If you have a probtem in your home that needs gluing, caulking, 
filling, glazing or spacing, Elmer's has the answer. 

THE HOME SOLUTION ■" line of products. Look 
for them at your f avo rite sto re. < « 



Prubf&n. Haw&fepatraadOi 
in # 

THE HOME SOLUTION'" Elmer s 
RedhSpack' * spudding compound 
Fast-drying acrylic late* formula 
stays flearble buE 
sands easily 



Platen. How id stop 
the draft fojm windows. 

THE HOME SOLUTION’. Elmir's 
Stow* Cauft. Grves ydu a lang-lasbng. 
Flwtote seal lhat insulates 
and wflKe-rprrwyls 



Prabtam. rt&w to patch the deep 
gouge m the titnm mm tabb 
THE HOME SOLUTION - Elmer s 
Carpenter's Wood Filler Resists 
shraAinj and accepts dark and 
Itg^t stein 



Pmbi&m: Htsw to 
mptics haofting 
anmdywrtob 
andJtfr 

THE HOME SOLUTION 
Elmer's Tub Caulk. 
Provides a flexible seal 
that's water and 
rotoi w resistant. 



Pattern How to pro- 
tect your hands from 
p&nl oil and grease 
THE HOME S&l ETON h 
Elmer's imistble Glove " 
ftutecfeve Hand Cream 
Just apply before any 
dirty jab 



Pfo&sm Now to tsptee broker* 
window gfass. 

THE HOME SOLUTION ■ timer's 
GlwTutf ' gazing compound It's 
pamtaWe m only 30 ntnutes 



Pmpsem. How toMform* hi 
a countertop 
THE HOME SOLUTION- 
Elmer's Contad Dement Forms a 
strung band 



Protflm How to gtoe the atm harJ, 
mtfteaimchair 

THE HUME SOLUTION “ Elmer's 
Carpenter's Wood Glue Pirates 
wood deeply lor a sarong band 



PtoOiem How to gtue protective 
tott to the bottom otthe statue 
THE HOME SOLUTION " 

Elmer's Glufl-Ail '" It's the ideal aft- 
purpose household glue 






The 

Intelligent 

Window 
tells all 



Here’s why more and more 
people are choosing the comfort, 
beauty, energy 
savings and 
value of The 
Intelligent 
Window ®— 
the one with 
Sungate* coated glass from PPG. 

It’s the exclusive Sungate 
coating; it lets in the sun's light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back, 
into your 
rooms. 

You can 




JJnrr^nft, 

lSungatEj 



get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1 800-2-GET PPG, 



i 



JfCtNDLKTKiaiNd 
SUNCATF. MARKETING GEO IP 
1 M. BOX tf727 
| HAHPJSBIJRC], FA 17105 

Pleas? send me more inJnrrniikm m taw 
| wmdicMffl vrieh tsataj p.Lkss frpm PPG 

■an add id the beamy, combn and ■raluedf 
I my home. 
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PHOTOGRAPHY 

( ( \w I i ft tit -'(l fmm pugr 1 % f 

boused witlnin the camera body. Canon's 
system places the motors inside the lens 
— -with nri increase in the size and wight 
of the lens barrel 

Canon explains that building-in the mo- 
tors enables them to he custom-tailored 
f nr the specific lens — with the advantage 
of fester operation. Besides the focusing 
motor, each EF fens contains a second 
motor, which regulates the aperture of 
the diaphragm, Canon says that such elec- 
tronic control of the diaphragm provides 
more precise, reliable and quieter opera- 
Lion limit lever-actuated mechanical dia- 
phragms. Finally, a memory chip in each 
lens identifies its focal range ami speed 
and provides other information that en- 
ables tile micruprocessur in live EOS body 
to calculate exposure and focus values. 

The focusing motors in the 14 new EF 
femes ment attention because they've 
never been used in photographic applica- 
tions before. Twelve are focused by Can- 
on's Arc-Form Drive, a tiny but powerful 
motor Lliat's shaped to live curve of the 
lens barrel and closely geared to tin. 
moving elements uf the Jens. 

Two other EF lenses, a novel 50mm 
PLO ($2760) and a 300mm VZS telephoto 
($42li)L are driven by a unique ultrasonic 
motor (USM) that adds virtually no bulk to 
the lens. The USM is comprised of l wu 
flat piezoceramic rings that fit inside the 
barrel m the same ptine a.s the tens 
elements. When elortrical current is np* 
plied, they vibrate at super- high but mau 
dibit Jteqiienries, rotating the lens either 
clockwise 10 - ctxmterckx^kwise tn achieve 
focus. Operation is virtually spontaneous, 
and eerily silent. 

Tttsy nftitsjre aside, whal contributes to 
die compact size of the EF lenses is tlteir 
use of mdded-glass (GMo) aspheric ule- 
ments F a Canon first. Aspheric shaping 
means a fens needs fewer elements than 
tire normally required, resulting in a small- 
er, lighter lens. Seven of t he IS EF lenses 
now available use GMo elements, includ- 
ing tlie 50mm FLU — the fastest lens 
available for a 35mm SLR camera. 

The ability to manufacture such large - 
aperture lenses at reasonable cost is 
another benefit of tliis gjaas-moldbig tech- 
nology. In the case of the PLO km. the 
speed is also made possible by Canon's 
adoption of a new, wider Fvtmm lens 
mount tcompared to the 48mm gauge of 
current Canon cameras). Tlus means you 
can't use EF lenses on iitin-EOS bodies, 
or non-EF lenses with the new EOS 650 
and 620. But Canon mountains this break 
with die past is necessary tn order to 
exploit future electronic innovations with- 
out compromise. 

One final noteworthy point on the EF 
lenses is their cak-ium fluorite crystal 
elements. Canon's use of tliis man-made 
crystal in the optical glass lends a degree 



of color accuracy usually found only m 
more expensive apcdimrtatir lenses. 

Does all of Canon's technological der^ 
ring-do yield practical results in the field? 
You bet it does. In our hands-on evalua- 
tion we found the EOS 650 to be the 
fastest aulofoeusing SLR weVe handled 
so far. the only one that dtsesnt balk when 
the lights grow dim and, overall, a joy to 
use. (For the record, we used the stan- 
dard EF 50mm t l.8 and the S356 EF 35- 
105mm [■3. 5-4.5 zoom for our tests. ) 

Each camera is enable of single-shot 
or “b enm" autofocus, plus manual focus, 
hi the single mode, die cameras find focus 
and hjck it in at that pobit. If the subject 
moves (nr if you do), you have to nelocus. 
bt '"servo” the cameras continually read- 
just focus to Mow any motion In these 
cb'CiintsUinces youU want in use the 
continuous film-advance mude, Keep the 
shutter release pressed and die built-in 
motor drive will fire away at up to three 
frames per second. 

As you might expect, die EOS 650 and 
620 provide a variety of automatic expo- 
sure modes. They share a do-everytUpg 
program [hat selects shutter speed and 
aperture for you. Also sliarcd is shutter 
priority, aperture priority, metered man- 
ual and two flash programs. Here's where 
the differences begin. 

The EOS 650 has an innovative pro- 
gram called Depth Of Focus Autoexpo- 
sure. To use it, you first fix focus cm the 
nearest point you want m sharp fi*ais, 
then the farthest. 'Hie EOS 650 Oien 
cumulates the proper f/stop to maintain, 
the depth of field you desire. 

In place of this program, the EOS 620 
suhstFtules Autoexp<wuTt s Bracketing. 
Tliis lets you play it safe by compensating 
for the "correct” metered exposure with 
up to five stops of under- and overexpo- 
sure, Set the camera for the degree of 
plus or minus compensation you want, 
release the shutter and EOS 62U makes 
three continuous exposures: under, cor- 
rect and over. Until recently, this ad- 
vanced feature was available only as a 
custom modification to pro cameras. 

Other major differences between the 
EOS 650 and 620 are, respectively, 
1/2000-sec. shutter speed vs, 1/400(1 
sec., and 11 25-sec. flash sync vs, 1/250 
sec, AdditiimalEyp tht j EOS 620 can per- 
form multiple exposures, and adds bright 
blue hacldighting to the 650's plain gray 
LCD data display. 

Shutter speed on both cameras is elec- 
tronicaDy controlled, bi half- stop incre- 
ments down to 30 sec. plus Bulb. Film 
speed ranges from ISO 25 to 500U with 
automatic DX setting, and ISO 6 to 6100 
manually. 'Hie cameras also share f^zone 
evaluative center-weighted light meter- 
ing, plus partial center metering (6.5 
percent of the image!. Each weighs 22 J A 
ounces, including long-life litliium battery', 
and can use either of two flashes and two 
inferchangeabJe data hacks. m 
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WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN 

If 3.5 HR (2135101 25" 5 HP f£50M> 21' 3-5 HP [21351P&] 

Al pari lei p-a\ srog iteAter* White WN« tent Atom oHort InckKte graa catchers only 
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n fiTTYTT More America ns have chosen Snappers rear 
| f | i ' f engine rider than any other brand. For good 

reason. No where else will you find the perform- 
MONTHLY arice or dura bility of this American classic Buy 
PAYMENTS now at regular retail price and choose one 
bonus attachment 

iShwm with ephomU twin fcwig Rftebpr!. 



PI mm Choose a (33* push mower with our 
I III L § patented HFVac' system. Vacuum 
I b r* f- m action stands grass up for an even 
MONTHLY cul and removes Clippings, leaves. 
PAYMENTS P ine straw Buy at regular retail price 
*iTH sm -cpc bit and choose one bonus attachment 

I^Prawn ■rtitti Imp raHiQnsi graw CElcfi*ri 






FRfE Dump Carl 

F« hauimft heavy loads 

Retail Value $189,95 



50% OFF Bag-N-Wagcn ' 

30 bushel; greai fur 

Retail Value 5369.95 



50% OFF TWKn Bag Catcher 

HgScb 30!^ilkJn i™*i bs^s 

Retail Value 5259,95 



FREE Single 8s*g Catcher 

Elides lor easy dumpi^ 

Retail Value $139.95 





FREE Snapperfzer 

Shreds I4JI Jeeves 
Retail Value $59.95 



30% OFFPk^Sk 1 

?1 !, 4KP models 
Retail Value $99.95 



FREE Grass Catcher 

Fo* Kwi^N-Ezydumprng 

Retell Value $49.95 



FREE Mulehvrlzar' 

trm|iiFUP» er « BSPC-nuHteJiji 

Mulches (or lawn load 
Retail value $44.95 



"SNAP-CREDIT MEANS NO MONEY DOWN AND 










ATTACHMENTS * SNAP-CREDIT PLAN 




(“| r^T‘¥'Y^Theself-pf Opel ted models come 
|| D I '| T f with slate of the art features thai get 
1 i J * * the job done fast Like our patented 
MONTHLY Hi-V&c 1 ' and famous disc drive 
PAYMENTS now at regular retail price and 
with 9KAP-CR edit choose one bonus a ttach me nl 

I'EiT’-rjv.fi wish Iru4> i^Eianal aS camm Q 



I 







rz TYTJ When you re neady to ride first class, look to 
1 1 (I i m T I Snapper. The limousine of lawn tractors. Wilh 
features no others can match. Like the Hi-Vac 1 
MONTH LY system and the patented disc drive. Buy a 
PAYMENTS 12.5 or 16 hp lawn tractor al regular retail price 
with Mup-cflEDiT and choose one free cutting system 

(Shwn with free 33' cfecfr and optional tom baa CAtehm ^ 





FREE Snapparizer 

Shreds is\\ I eiRrijs 

Retail Value S59.95 



50% OFF Psc-N-Sac 

Hq^as 30 gallon Srash bag 

Retail Value $99.95 





FREE Mufeh*rizar‘ 

iftffl let Lrt« Iin HBC nnrjeip 

Mulches \ar lawn loop 

Retail Value $44.95 



LAWN TRACTORS 



FREE 33 Mower Deck 

The patented Hi-V ac 1 deck 

Retail Value £259.35 

FREE 41 MmmrOwk 

Medium widedout)^t)i*de 

Retail Value $339.95 

FREE 46 Mower Ofrck 



AHachiTKiiei hffiil«J«l wriflin 
roodeiB All prtcea ahcn^mra 
tfnjnula£NT*r& V ig^SSlPd 
iisS pwe Bnd may 
vi ry bv dealer* 



m t 



FREE Thatcher izer 

Oeltiatcnea while you mow 
Retail Value $69.95 



FREE Grass Catcher 

For Kwrft-N-Eiy dumpino 

Retail Value $49.95 



LOW MONTHLY PAYMENTS” 





“I (TXVfl m$ versatile 2-way tiller 
| l] I T i" f breaks hard new ground 
or cu 1 1 ivgtes your existing 
MONTHLY garden Buy one at regular 
PAYMENTS retail price and choose 
fdJTHiwio-c«EBiT on e bonus attachment. 



n rrrrTl Tough. Hard working and 
L 0 I’l 1 I long lasting. Buy a front 
' i* J i a tine tiller now with garden 

MONTHLY tractor wheels at regular 
PAYMENTS retail price and choose 
ieitm sNM-cHimT one [ )oriu& attachment. 



f | fTTrrt Snapper's electric 
|J 0 I T I T f mower runs cleanly and 
I JJ > quietly. Buy now at regu- 
MONTHLY lar retail price and get a 
PAY ME NTS free Kwik-N-Ezy catcher 



REAR TINE TILLERS 




FREE Mil ler-Fur rower 

Retail \falue 579.95 




FREE Cultivator 

Retail Value $99.95 




FRONT TINE TILLERS 



FREE Gard«n Kit (Plow kit, cull water and 
2 udULjt' whoei vus) Retail Value SI 59,95 



FREE 

HI ller-F urrower 

Retail value 
579.95 



value 



19” ELECTRIC MOWER 




FREE Qr«i$ Catcher 

Retail value 549.95 








pniiwil, 

ittHrtMlf P-5 




TRIMMERS, REGULAR AND COMMERCIAL 

After handling a Snapper trimmer, the others seem like [ays. 
Whether for home or commercial use. you'EI find all the power 
and 4ealures you expect— and more 

Buy now and get a pound of spare Irne 
mm ^B ^B and a sis pack [4 oz bottles) o< Snapper 
■ llhk 2 cycle oil- FREE! 



BLOWERS.HANDHELD AND BACKPACK 

Snapper otters blowers lew both homeowner and commercial use 
Ybu'll find all the qua lily you d expect from Snapper plus special 
features Id make a snap of you r clean-u p chores. 

■B BB ^B ^B Buy a hand held blower and got a shou Idet 

■■■K^B^B - :r.:| ■ botllesi'of Snapper 

■ ■ 1 W W 2 cycle oil— FREE! 



HURRY! OFFERS END SOON AT HUmOMM DEALERS- 

Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers. 





Science 







BY DENNIS 



A Simulated Goddess 



tire 



A urora h the Raman 
#%goddess of tire 
dawn. It also is lire name 
for die L;.S. Artny Lab- 
oratory Commamfs nu- 
clear blast simulator In 
the past year. Aurora has 
blasted inure tiian lUtiex- 
periniental objects with 
its four gamma-ray injec- 
tor In each experiment* 
the object is dosed with 
the equivalent radjaiu in of 
a nuclear weapon of a 
given charge, lire pro- 
cess has ait dawn drasti- 
caty nn the need for actu- 
al nuclear Masts to 
perform tests. 

At the Laboratory 
Command's Harry I fca- 
mond labs in Maryland. 
Defense Nuclear Agency 
passes judgment on all combat 
materials as to their "hard- 
ness' 1 to a nuclear attack. Al- 
so, the Army’s Space Com- 
mand and several agencies 
working chi the Strategic De- 
fense Initiative have used Au- 
rora's services. Even Defense 
Contractors are using the sim- 
ulator to pretest new nuclear- 
resistant materials, 

"A single underground test 
shot costs Ti ultimas of dollars, 
and Of course. Can't be readily 
repeated," says Jack Agee, 
who runs the testing program. 
“A typical lest shot at Aurora 
costs under $3000 and can be 
repeated as needed to gather 
data.' 1 

When die Defense Depart- 
ment points to the new series 
of tests, a shift in nuclear 
testing policy is confirmed 
without comment In seeking 
new weapons agreements 
with the Soviet Unrein, the 
U.S. lias been trying for years 



A-bomb limulator reduces real blasts. 



to select reliable testing proce- 
dures without actual nuclear 
weapons blasts. The testing 
on both sides lias been a major 
bone of contention. 

The doors to the Aurora 
chamber were recently en- 
larged to help it accommodate 
mi Ml tank. Again, this is tacit 
acknowledgement that the fa* 
miliar vehicle is going through 
material upgrades to “harden 1 ' 
it for nuclear combat 
Finally, Aurora lias been up- 
graded recently to simulate 
efectrarnagnetic pube and 
high-power microwave envi- 
ronments. Ihis suggests ap- 
plications for hardening mate- 
rials ag;iinst known Soviet Star 
Wars madtiires, Aurora does 
not eliminate the need for un- 
derground nuclear testing, 
Agee points out. But it does 
reduce the number of tests. 
Some readers may be 
alarmed at the presence of 
such a device, [ kies it spur us 
on in the midear arms race? 
I'd say no. The race goes on 



with or without Aurora, But it 
does reduce instills to line en- 
vironment, and tensions in the 
diplomatic community. 

Research giant 

When tlie national telephone 

monopoly was broken up. 
there was a great cry from the 
scientific community. Bell 
Labs, generator uf major re- 
search and winner of a pUe of 
Nobel Prices, mighl go out of 
business, was die concern 
many expressed at die time. It 
WTas really the only major lab in 
the country doing research 
dial often didn't have an obvi- 
ous payoff. Would any corpo- 
ration in America risk K&D 
funds on such basic research? 
Well, Bell Labs is alive and 
well two years after the break- 
up, and now a ikw lab-iti-tire- 
making is growing out of a pact 
made between The Rockefel- 
ler University and die Howard 
Hughes Medical Institute, The 
Hughes Institute will invest an 
average $10 million a year for 
tire next 10 years in specific 
projects at Rockefeller's al- 
most 50 labs. Actual research 
griats have not yet been an- 
nomreed, but Hughes lias al- 
ready devoted a lot of its ener- 
gies lo the medical application 
of lasers, radidpgreal sciences 
and space medicine. Rockefel- 
ler, which has done bre;ik- 
thraugh work in genetic engi- 
neering, physics, mathematics 
;ui(l other bask sdences, his 
also shown interest in these 
technologically generated 
fields. IjKtk for breaklhrnughs 
in lasers themselves and in 
medial imaging equipment 
'Phis is a marriage made in 
science heaven, with lots of 
copycats writing in the wings. 



Remember this 

Psychology prof. William 
Huyer of Syracuse University 
I talks to older people. Most of 
them are professionals. And 
lie reports one very unexpect- 
ed discovery. Experts retain 
their memories on subjects 
about which they are expert 
into old age. fYelinrirtary find- 
ings arc that experts develop 
an unconscious set of reason- 
ing rules that stay with tireni 
throughout their lives. This 
applies to scientists and other 
professionals. and it may well 
also apply to carpenters and 
other skilled people. 

H layer currently is studying 
various groups of medical ex- 
erts to see how far this mein- 
oiy-retention capability goes 
with them. 

Waste not 

Federal regulations for the po- 
licmg of bw-levd radiation in 
waste products has gotten so 
demanding in re Lent years that 
irew equipment has had to Ire 
developed. 

One ingenious machine, dis- 
cussed in a recent issue of tire 
Electric Power Research In- 
stitute's journal, is called 
QuaniiSean. The QuantiScsn 
system was first used in tire 
cleanup after tire Three Mite 
Island 1 nuclear accident. it is 
now commercially available. 

Rigged like a telescope, 
QuantiScan is sliieldcd by lead 
plates, to eliminate interfer- 
ence and inaccuracies. Its 
tustgsten collimator picks up 
gamma rays and feeds them to 
a germanium-crystal detector 
for an accurate count of radia- 
tion in nuclear waste, h should 
be in widespread use witiun 
five years. HW 




TUNGSTEN* SHIELDING 
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the QuantiScan detect! radiation In waste products with crystal 
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A VERY QUIET 



The new Goodyear 
Wrangler AT and ST radials. 
Engineered for year-round 
peace and quiet. 



The biggm drawback of most tires 
nuide for light [rucks, vans sind RVs 
isn't the way they look. 

It isn't even ihe way they perform. 

It's the woy they sound 
The noise they make. As they 
drone, whine, or rumble down 
the highway, 

Now, with the inEroduclion 
of the new Wrangler AT and 
ST radiafc, Goodyear has 
started a very quiet revolution. 

And, as you'll discover, 
noise redaction isn't the only improve 
nient to be found in these remarkable 
new tires. 



QUIET 

ZONE 



reinforced sidaralb; 
they provide re- 
sponsive steering. 

We also added a 
cool running 
suhtread 
compound. 

And a butyl liner for 
good air pressure retention 
And a new Jower side- 
wall design tor bettor 
stability in the bead area. 
And those arc just a few 




The strong but silent type . 

The characteristics demanded by 
our development engineers for the 
new Wrangler AT and ST radials were 
strategical iy very simple: 

They bad to be the strong but silent 
type. 

And strong they are. 

Both the Wrangler AT and ST are 
true steel-belled radials, with a 
minimum of two high^itength 
steel bells. 

Beneath the steel belts, 
you'll find two plies of 
chemically stabilized 
polyester cad for 
long [ire carcass life. 

For additional 
strength, the sidewalls 
are reinforced and have 
a cut -resistant compound . 

One more benefit of the 



11^ n < if the lie sign features of the new 

Wrangler AT and ST radial*. 

So, re you can tell, we didn't lake 
any shortcuts on our mad to stronger, 
i|u icier tires, 



Radials that arm 7 afraid 
of the weather. 

Because you cannot always choose 
when or where you drive. 



fi 




both the Wrangler AT and ST were 
designed for quiet, year- round per- 
formance. 

In all weather. In alt seasons 

On dry roads, they run con], quiet 
and easy. 

In the wet. they both channel away 
water to maintain contact and control. 

And in snow, the deep traction 
biting edges dig in deep to gel you 
through, 

77te concept is the same , 

The execution is different. 

Although the Wrangler AT and 
ST radials share many ol the same 
strong construction features, 
their final execution is 
different. Most noticeably 
in the tread design. 

The Wrangler ST radial 
was designed for light 
trucks, vans, and RVs 
that operate primarily 
on the street and 
highway. And it 
has been tuned 
Tor quiet, smooth 
operation in 
that particular 
environment 





THE START OF 

REVOLUTION. 







The Wrangler AT, on the 
other hand, was designed for 
light trucks und RVs that need both 
an on-road and offroad capability. 

The open shoulders of the new 
Wrangler AT radial let ii reach down 
deep for a solid grip m dirs, mud 
arid wet grass. 

The broad, open tread face of ihe 
Wrangler AT also gives it excellent 
traction in soft sail. 

And while the tread of the new 
Wrangler AT gives i ml stain! i rig off- 
road performance, it has been tuned 
to a tow noise pilch sequence to help 
maintain a quiet highway ride. 

Additionally, the Wrangler AT 
comes in a wide variety of widths 
and xi/es, with a maximum load 
capacity nt up In 3,tJ421hs. 
per tire. 

But no matter 
which Wrangler 
you choose, 
both offer you 
low rolling 
resistance 
to aid fuel 
economy 



GOOD f YEAR 

Take me home. The quiet way. 



When the road ends, 
the performance doesn't. 



In everyday use, the new Wrangler 
ST radial will Lome ;ls a very pleasant, 
quiet surprise, 

Ji is a Strang, year-round, all-weather 
lire that has been designed tu give you 
long wear, better handling and 
excellent traction. 

Ditto for the Wrangler 
AT radial. 

Except that the 
new Wrangler 
AT has another 
pleasant sur- 
prise. 

Because when 
the road ends, its true 
performance begins 

See the Wrangler ST and AT nidials 
at your Goodyear dealer. And w itness 
the start o( a very quiet revolution. 




Car Clinic 




Ford Truck Tire Trends 



I n last month's Car ClmiL- 
(page 53f I brought up 
the business of storing pull 
(drift) and tin ? wear that 
concents many Fmd light 
truck and utility nthicte 
aimers. The latest informa- 
tion about hmr to resolve 
pulling wits adder ssetf; note 
let's discuss abnormal tire 
ri^ir, Then’ are set mnl fac- 
tors you have to consider, as 
follows: 

■ Toe of wheels should he 
set heluvett 0 and l / :U in. 
out. If the shop manual far 
your npAiYAp dtx*sn*t say so, 
d inn ya rtl the m a n wd. Tech - 
nival Service Bulletins 
(TSBs) 82- 15-13 and 85-19- 
15 sot the guidelines, Keep 
hi mind that if ymir I 'eltieie 
is modified and you don't 
reset toe, abnormal lire 
near wW pmbably tjeenr. In 
other wonts, if you add a 
snow plou\ winch or toolbox 
W the truck, the toe wilt he 
Ihimm qffr m readjustment 
is <i must 

■ Camber is <i factor Jar 
those who tike to ride high 
by beefing up the front sus - 
periston. This rn wiles lines 
sin* paxitiiw cumber. 7he 
best camber at which to set 
the wheels far miLtimum 
t i n wear is 0 to LIT 

IVtl leh it if you order « 
truck with a heavy-duty 
suspension system with 
idmts to eventually install a 
snow plow or winch Cum- 
ber is set at the factory in 
anticipation of this weight, 
tf you don V fallow through 
(uid install the equipment, 
you'll be driving around in 
ft vehicle that has aticessive 
camber. 



■ Modem truad patterns 
pro rklc lower roiling resis- 
tance, impmi'id fuel eemta- 
utyaud better traction in till 
kinds of weather mid over 
alt types of terrain. These 
so-eathd all-season and all- 
terrain tires ave more sus- 
ceptible la irregular, hect-toe 
and diagonal wear. The 
only way to minimize wear 
is to m a in ta in rornvd u in 'ct 
alignment and tint* prrs- 
snrf\ and to rmss-mtate 
tines as often «*■ your own- 
er's manual tenon mends, 

That's shocking 

Hnwdoniy wife and I get taut 
of out 19&6 Plymouth Reliant 
and close the doors without 
getting shocks? The dealer 
says to hang a piece of rubber 
from the bumper to the 
ground. IVe never heard of 
such a ihmg. Have you? IVe 



tried several static sprays on 
the seats, bus no luck. Can 
you help, please? 

xVAfthKN U HUGHES 
NBmiHT. til 

fW tried a couple of things 
and hare t&eckcd with ri fete 
fawuledgeaNc saiinres con 
cam i tty the tenupsta ndi tig 
pmblnn qfsta tic eUu. ■/ ticity, 
and this is what fee 
leantcd: 

Will a static electricity 
simp such as that recom- 
mended by you r dealer 
work? Some of my sources 
say yes m others say no. So l 
tried one. I still yni jotted. 

Metros how I keep from 
(jetting a juft. A. 1 * / slide 
across the air seal and out 
of the car, l keep hold of the 
inner door handle, uiiith is 
metal But let me caution 
you that some handles an* 
made of plastic and won t 
f wt os a ground* However^ 
you muld keep ytwr fingers 
u*mpped o round a window 
prime (f the window hajh 
pens to be open or on the 
side t f the door 

Pillars of 
strength 

We are a small auto repair 
shop with the attitude that if 
you’ve paid to have it fixed, 
you're entitled to have it fixed 
nghi We are having a prob- 
lem with a I97b Datsun £8QZ 
that is putting our philosophy 
to the test, and wc need your 
help. We can’t get rid of a 



front brake squeal So far 
we've fine-turned tutors on 
an Ammuj brake lathe, used 
Clover Lipping Compound 
and replaced pads several 
times with various brands 
and types. Still, within a day 
the darn squeal returns. We 
dor’L know what else to try. 
Can you give us a due? 

GUY PILLARS 
ROCK FALLS, 1L 

Nissan turn had success In 
dealing once and for all with 
this hmke-syumf bugaboo. 
H\s in the form of a fairly 
new compound ta 'lied Nis- 
san Bmiw Grnise. which 
you can yet from a Nissan 
dealer ns /mil No, MSS 
99990-00939, Apply if to the 
bucks of b rake pads and 
shims. The product does o 
gnat pdf absorbing hiyh- 
fnyunu y pad eitecot term 
that ate hcant as squeals. 
One application is usually 
alt find's needed for the life 
of the pads. 

A brake with 
tradition 

Our 1985 Dldsmobile Csera 
lias been a super car r except 
for one dangerous problem. 
When braking moderately 
hard, the rear tires don’t 
hold. Carrying two tiCFpound 
bags of sand m the trunk 
helps some. Is the trouble 
caused by unequal weight 
distribution, which would be 
a design flaw? Are there any 
(Pbaw turn to page JfJi 




Instant winter 

Steel sparkplugs and aluminum cylinder heads 
often can be dangerous to separate when the head 
is hot. Either you wait 'til the engine cools off, or risk 
taking all the 1 breads out of the head with me plug. 
Brian Ward ol Pekin, Illinois. wrote lo Motor maga- 
zine with this suggestion, He uses a rubber nose 
hooked up lo a can ol Freon relrigerant. A cold blast 
of Freon only a tew seconds long directed right at 
Ute plug cools il olf in a hurry. Weaj gloves, or you'll 




cool off your lingers more than you might like Salely 
glasses, loo This beats pulling a head to fa stripped 
threads, bul somehow jusl waiting to let the engine 
coal off doesn't sound loo bad either 
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MAINSTREAM STATION WAGON. 



Of all the good tilings you can say about the 

average station wagon, exciting to drive isn't 
one of them. Which is whv Isuzu builds the 

■fe* 

Trooper II instead. 

It 's easy to drive and park, just like a station 
wagon. It carries a lot of luggage, just like a 
station wagon. And it even lias seating for five, 
just like a station wagon. 

But there, thankfully* the similarities end. 
Because with die sliift of a lever, the 
Trooper U instantly turns into a four-wheel 
drive machine potent enough to win the 



agt mizii .g Baja 1000. .An off-road machine that 

made even the premier enthusiasts magazine. 
/- Wheel & Off-Rmd, exclaim, “It accepts abuse 
with so much gratae it’s hard to stop looking for 
jumps to drive over.' ^“"$1/^ QAQ A 
So the choice is yours, lU.Ol/f/ 
.Are you going to buy' something .practical. 
econ< 'inkai and mkklle-<jf-tlie-i()ad? 

Or something practical, economical and 
capable of leaving it? 






^ \1 AiLLE&M.'j uri i 'll Ji iiiir pm l^'l K. t- wiiwbr^: tax. tiLrnn» . irni 

far I Mux* Ufr sm>di t i Vt tJvwn 1 ! I W. J . Ptt r 

FUrSt*! OpUccui 



The First Car Builders of Japan. 




CAR CLINIC 

(Cut\th\ uni ftumi jMitf* Jjj 



GASKET 




Hung up to dry 

Our thanks to Jerry Honlqa of 
Freeway Truck Sales In Lyons. 

Illinois, tot this gem we came 
across in Ihe Fall B6 issue of 
Sr-riw L\fr. a magajirie thai 
Ford and Liocoin-Mercury ser- 
vice personnel receive; 

Instead of using metal clamps lhal m-ght 
scratch the paint, or lape that doesn'1 clamp 
welt and leaves a sticky residue. Iry ordi- 
nary wooden or plastic spring clothespins 
lo clamp wealhersiuppirtg in place until the 




adhesive dries. The things gre So cheep 
ihat you’ll be able to use one every inch or 
iwo all around the seal ensuring a really 
good Mi The spring keeps clamping pres- 
sure constant as the rubber sots. 



reca]] notices I've massed or TSBs I 
should have my deafer look a I? 

CR. RETT5TATT 
KlKNEUJR NJ 

7?jr unxteer is H" tot hi tt h tpiestions. Sit 
where lift you gofjwm hew? To an ( kids 
deuiiT or first claSk hmkr shop — that 's 
where — pi make sure nrry muse of 
tititn-it broking atiian is rfurked out. 
77 tr OhLs service and general brake 
n r tn tir manual# fist JO raitsts, r tirh 
nmlfimirtatod brake linings, ittrlud- 
i fit; to a mat h bmke lining dmf bring 
eiltd as the more probable rutiSe. In 
addition to the J0 i you should hats* 
Urn others looked into — -fmssibitities 
that me wore than n r tuofe with GM A 
httdy rehicles. They urr 

■ One or both rear drums being out of 
found, which nndd rattle brakes lo 
hitk under hunt braking. 

■ The [Mtrkimj brake not niettsim; ad 
the usi tj when it's dismgage vl. if the 
parking hmke is oof adjusted comet 
it/, the rear brake sia^s tehirh orr set 
against the drums when the picking 
tomke is ntgag*d may remain in hair- 
line or terg cfose eat? tart mfh the 
drums when the parking tom he is n 1 
leased. The effect rjjf' this "hmvly" or 



almost Httiny-to-drum ivntotet urudd 
not be natimihle n iton y t m 

brake, the pressure tent bring h> bear 
against the drums phot the pressure or 
closeness tifnmig there beaime of ptr- 
tioi puking hmke engagement ronfd 
con re ti a tmtttemtelg hard bmkeappfi- 



rutioH into o puttie xtotp that is making 
mir tires tmwk hnsefmm the matt 

Pesky ping [a.k.a, 
kooky knock | 

My 1984 Pontiac Partsieitne 5 - tiler en- 
jjine be#an pinning (knocking] at about 



Dress Up Your Doorway, Fix Up Your Home. 



Buy a new 
Kwikset 



entry 
lockset 
and get a 



Spring's Ihe lime lo spruce up your home, 50 dress 
up your doorways with a new easy- to- install ttwiksel 
entry lockset and get a enpy of the Better Homes & 
Gardens S tep-By^Siep Home Repair Manuai FREE 
— even the postage is prepaid 1 



A $6 95 value, this fully illustraipd, 99’pago hook 
gives you easy-lo-lollow instructions on how to 
perform hundreds ol common household repairs, 
including plumbmg, electrical, walls, floors, doors, 
windows and much more 



To gel your tree book, choose tram a variety ol 
Kwlkset'S most popular entry set designs, then send 
in I he attached coupon redemption tag and proof ol 
purchase Kwikset. manufatfurers of America's 
largest seNing resideniial Kjcfcsets. has a stylo to 
complement any home's decor 



Look for the specially lagged Kwiksef packages 
wherever you buy fine hardware This offer is for a 
limited lime only, so stop by today 1 




Hum* ftepiii Mrtb# 
with Entry 
Let lari Punted 



Hi ud i-im i 



home repair 
manual 
FREE! 






hardware group 










til KMS mites. TTie car raw has 34,000 
miles and continues to |iing P despite iaii 
f>ur t'iiarts to nd of the noise. The 
folio wins is important for you to know; 
» The pins occurs primarily when the 
car h warmed up and is under a light 
load* such as wnfig up u slight grade. 

■ I use premium fuel nf major nil compa- 
nies. Regular gasoline causes an in- 
crease in the intensity of the ping, 

■ l let-in u additives have ilu elleCL 

■ Nil trouble code is stored in tile com- 
puter memory, and all voltage l eadings 
are per the factory shop manual. 

■ The dealer has replaced the EGK 
control solenoid, canister purge valve* 
temperature sensor, tairumetrie sensor 
and oxygen sensor. I’ve replaced the 
19ir therm osLal with ii 1H0 : unit and 
switched from K45 to K44 sparkplugs. 

If you ran help me. J'd greatly appreci- 
ate it JEFF KkAMCIS 

FATti'NTOVfc F N r SJ 

Then' an* si.r muses of pi tt§ that tpm 
don't rarer. 

/. Don't tins u me tbit an in hike air 
leak teill set n trouble nxte in the 
computer If dnesn V tiheags. fire ntd 
imp qf finding an intake air leak is 
still tf fix-lit* — that's fa sprit z ail 
a tt mad ftassible teak amts aiih the 
engine run H tin/ taut a tachometer fon- 
nect&L If the fork records a change in 
mgine rpm jWoieing a sprite there's 
a latte at find fshnt 



SERVICE TIPS 

■ According la Ford TSB 8fr25r9, a 
plugged manifold atwluie pressure 
(MAP) Sensor vacuum hose may be be- 
hind rough wiling, black onhausl and or 
poot fuel economy you're getting Irom a 
i$65 of 1906 Tempo or Tope* The f« is 
to replace the plugged hose wiin a now 
Ode and install a new vacuum Titling (pah 
No. E73Z’9A474-81 and MAP sensor 
bracks! (part 'No. £632- 9G476-A) 

■ Buick says Ihat 9 humming noise from 
the engine o! a 1307 Cenlury, Somerset 
or Skylark with 2 filler engine may be 
caused by an air cleaner cover thai's loo 
bghi. 

■ Chrysler has taken a long, herd look at 
ail the complaints about its 2 2-lilof carbu- 
relof -equipped eng™ sagging on accei- 
erabon until it gels warm, and has issued 
TSB 10-5O-B6 II applies to 13B4-07 mod 
ele. Now iheres no reason lor you to 
beiiove e mechanic who says, "They all 
do rt — II can't be helped" 

■ IT your Toyota lurbochargar begins 
making noise, check the oil supply pipe to 
make sure oil coke r caused by excessive 
heat being Iransf erred Irom the lu-rbo to 
the oil pipe by way of mo oil pipe clamp, 
isn't cfogging the pipe. If the pipe is 
partially Of comploEaly rwirtcied. ii has to 
borepiaoed Don ! try lo dean ft out If you 
haven t esponenepd Lraubto yel, avoid il 
by removing the damp. Toyota says do- 
ing so woo l damage the pipe. In fact, the 
damp i6 no longer installed during pro- 
duction 



Jr You mention (bit (he dealer re- 
film ed the EGR control m hmouf tbit 
tint he test hi see if (he EGR mire is 
n'mkiitfff .4 nmlfu net haring EGR 
rnh^ rimy mvsr ping. ffmm tr, if (he 
EGR t'ah'r is had r the engine trill 
usually shill as uelt. 

,/ Did your denier check hi stv if the 
eieetmute spurt, udmmr (ESA) is n p 
rmt i an as i t sh on hi ref fh 1 1 m i tig set a t 
the base specification giren mi the 
tehicie r?n issititis rmitnd label? 

f Full time EFE — it’s sit f giosal to 
he off ii hen (he engine is tea an — wifi 
cause a ping tinder light th rattle ftfw- 
f (linn 



5. Has a n gone riia kid the Thermae 
f limit'd inlet air} system? 7 he Ther. 

mar ilntftfttr cnite mag he stuck (it (he 
ON fws ninth st* air twin# Jed into f he 
engine is too hot t result i ug in pinging. 

ft. if the compression in mte cylinder 
is much greater than in the others^ 
kntx'k mill tvs nit. The rut res in that 
cylinder mag ha a 1 to he rt\%t i atrti lo 
bun- rtttiprvsxiwi. M 



Ilf I YOU HAVE A CAR PROBLEM? 

Jti.tf tr.-ffc .I/Uff ntxmt if, |W r-' ffjr In fAr 

f'itr f 'futf'r. fltipM/tH’ A£fFk*trtr* t ~*Jl s?th t s> . 
,\>tr t T f.*ri-, ,\T f£tpn?, fV£f/r Irffmr rttrtwJ h 

IJPklW^^'FTf/ Iff iff' V(ht/Tfff m f.rrtdtli'tlf P f&Atf iliT i*f WfIT/ 
itih'fruf tetV Ac tits iiw.itW f*f tkf rt r/ffttitf 




$ 300 to replace. $ 10 to repair. 






New there's a wood filler for the big jobs, indoors or out. 

High ftrformance Vfeod Filler by Minwax. It won't shrink. ^ 

crack or tall out. It hardens in 15 minutes and can be 
sanded, planed, drilled, painted or stained. ..WOOD 

If the wood is soft because of rot, 
prepare a rock-solid base with High 
Fferfbrmance flfood Hardener: 

Send today for our free 30 -page 
booklet. Tips on Wood Finishing. 

Minwax Company, Inc., Dept. PM -057 
PO. Box 426, Little Falls, NJ 07424. 
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High Performance^ Wx>d Filler 4in:o:V.» 
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Get the flavor of these leading brands, but less tar . 
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Tool Tests 



Electronic Radial- Arm Saw 



A fie r leslin^ the rtew 
Craftsman HMru elec- 
tronic mdml-arm saw, [ was 
st i impressed «hat I decided I 
wanted one for myself. [ ga ve 
my old, reliable radial-ami 
saw to my son. The features 
that sold me on the Crafts- 
man include an electronic liq- 
uid-crystal display (LCD), 
bilge 27 ft 44 -in. workEublt\ 
up-front fence damps and six 
roomy drawers. 1 also liked 
the horizontal handle. 

Located on the end of the 
saw's amt is an LCD window 
and various pushbutton keys. 
Press a button and a distal 



readout shows the hlade po- 
sition for elevation* bevel, 
miter and rip. Kevel. and mi- 
ter cuts are shown in ] / r 
degree readings. Read blade 
elevation and rip cuts in M\- 
iii. increments, The LCD is 
powered by a 6-volt battery. 
To save battery power, the 
LCD shuts off automatically 
after three minutes. Howev- 
er. a built in memory will re- 
tail the Iasi setting. 

All these features are use- 
less if the saw is inaccurate. 
After testing various types of 
cots and settings, l found the 

saw to be precise and,, just as 




saw hat 27 M “M-ln. worktable and Mnwf rtpra^e cabinet. Or. 
choose a cabinet With one doorlhree drawers or two d Don. 



important, very consistent, 
it s powered by a 1 1 j-bp, 
direct -drive, ball-bearing mo- 
tor wiiha maximum output of 
2 :: i h\\ Maximum depth af 
cut at 9n : is 3 in.: at 4,5 C it's 
2 s i in. The saw will crosscut 
a 15 J .-vin, -wide board. Maxi- 
mum ripping capacity is 26 in. 
wide. The i >N i iff switch has 
a removable locking key lu 
prevent unauthorised use. 



The saw Comes with n ear- 
hide-lipped blade, uhtikivk- 
buck pawls and kerf Spread- 
er, and four casters. 

The Craftsman 113-in. elec- 
tronic radiill-nrm saw costs 
about $470 at larger Sears 
stores and through the Sears 
tool crualtig. Contact Sears, 
Sears Tower* Dept. 70.’1- 
PM Chicago, IL tiUGH* 

— Rtmh riu 




SmcH>th sliding jfeel drawers with durable 
pJditit fronts provide plenty ui stprage, The 
six drawer? measure 3, 6 and ID in, deep. 



An easy-to-repiace 6-uijlt battery powen 
the 5hrw 5 LCD. To the right of the LCD 
window are tlx pushbutton function- key?. 





Quick- release clamps make it easy tp 
change or reposition taw fence. Lift handles 
to release Tension; push down to lock feruie. 




The saw win cut bevels between 0 and 90 - 
Here, a 30 Devel cut is made Note the 30 
reading visible In the LCD window. 



to test accuracy. I Cot an odd-nngJe miter 
— 20V Z — and then checked the cut with a 
bevel square. Cut was right on the mark. 



Rule Is used to th*tk ‘/^-In.-detp dado cy| fcn 

%»ln. ?tock. Elevation reading of .SO In. is 
distance from fable to blade. 
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HOW TO GETTHOUSANDS OF TIPS 






AND SAVE UP TO 76 % ON 
FOUR GREAT MAGAZINES. 



Introducing the Stanley Subscription Break. 
Where you can save up to 76% off the cover price on 
any one of four great magazines when you buy a 
Stanley tool. 

76% off magazines like Sports Illustrated, 
Newsweek, Popular Mechanics or Field & Stream. With 
as many as four issues free. 

Just buy one of the featured Stanley tools^ and 
send in proof- of- purchase along with a 
coupon and your subscription payment. ^ 

It’s that easy. 

So look for The Stanley 
Subscription Break display and 
coupons at your participating 
Stanley dealer. 

After all, Stanley tools have always saved 
you time, and now they can save you money. 

ofrapra Jim* JG. tm.rnmtv* km* 



STANLEY 







Outdoors 




BY TIM COLE 



Running The Flats 



srOtfAJGE & FUEL 
I JMOFP c,f AT 



ROD RACKS 
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The Tejwi Scooter— 4 perfect e*eaJgn fur getting into tigl^t 41013. 



B one fishermen on the 
Bay uf Florida and an- 
glers along the Texas Gulf 
Coast are well aware of the 
problem. How can you get to 
where the fish are in ex- 
tremely shallow water with a 
conventional boat and motor 
setup? The answer is: you 
can't Unless you come 
equipped with a Scooter, a 
high-speed fishing platform 
that draws a mere 4 in, of 
water running. 

Like most specialty boats, 
the Scooter is a product of 
its environment. It's 
characterized by re 
duced freeboard a 
tunnel hull, center 
console and. usually, 
a means to raise and 

lower the engine 



addition to standard trmvtilL 
I ran a Scooter following a 
recent boat show. After 
throttling easily unto plane, 
the water slicing through the 
tunnel provides the fluid me- 
dium that the prop operates 
in. and raising the engine ver- 
tically— out of harm's 
way — into the tunnel wash 
doesn't seem to result in any 
appreciable efficiency loss. 

Glen-L marine designs re- 
cently came up with n Scoot- 
er design for (he home- 




bracket under way. 



The Laaersight hlgh-performande aim. 



builder. The Glen-L 
plans ($45 ! include full- 
size patterns, or you can 
use Glen- L's prefab frame 
kit ($3Ud Fastening kits 
for the Scooter are also 
available (S6B.20 for galva- 
nized; Si 47, 50 for bronze), 
along with a fiberglass cov- 
ering kit (VI 29k The fin- 
ished article is 15 ft. 9 in, 
long, 6 ft. 10 in. wide and 
weighs about 6B0 pemnds. 
You can mount up to 120 
horses on the back, and take 
a couple of friends to fishing 
spots that other boats will 
never — ever — get to see. 

Contact Glen-L Marine 
Designs, 9152 Rosecnins. 
Bellflower, CA 90706, 

Taking aim 

leaser sighting devices for 
small arms have been around 
for quite a while, particularly 
on military arms. As an ex- 
ample, we covered the Laser 
Products 14 A and 15A in the 
November 'BS issue (Sett i try 
Sights On The page 

93). They're intended for the 
Huger Mini 14 and Colt AP- 
IS, respectively. But high 
cost (around SlIKKJj lias al- 
ways impeded the laser's ac- 
ceptance on a broad scale. 

Touring the SHOT Show 
in New Orleans, however, I 
stumbled on an interesting 
laser sighting inurnment 
that's serviceable cm a vari- 
ety of weapons and costs :i 
relatively inexpensive $449, 
The Lnsersighl LS45 oper- 
ates on twin 9-volt batteries 
that energize the helium- 
nenn laser tube to 12, UNO 
volts. The tricky pari in man- 
ufacturing this coni|iact unit 
is suspending the lube inside 
the casing so it won't break, 
and making it adjustable for 
windage and elevation. It 
weighs less than 12 ounces 
and offers 45 minutes of con- 
tinuous use, or 27LH.) seconds 
of Intermittent use. Best of 
all, it works. The laser beam 
concentrated a highly visible 
pinpoint of light 
across the cavernous 
interior of the New 
Orleans Convention 
Center, The jury is 
out on how well the 
LS45, or any laser 
aiming device for that 
matter, operates in 



w vtffem 




file Antique Out- 
boarder, AOMCi oPfkial book. 

bright sun. but a 300-yard 
range at dusk or in the eve- 
ning isn't bad. Contact Laser- 
sight Inc., P,Q. Box 8594, 
Incline Village, NV 39540. 

Outboard info 

I’lu. 1 vast majority of request s 
for in formation we get at the 
PM Outdoors Department 
pertain to tiul-of-pruductiari 
outboard engines, A typical 
reader wants to know where 
he can get a water pump 
impeller for his Homdile 
Bearcat, or a new carb for his 
guud-as-new 63 Evmrude, 
or a magneto for Dad's old 
Kilo. Now there is a source 
for everything — and I mean 
every thing — you'll ever want 
to know about outboard en- 
gines, The Antique Outboard 
Motor Club Inc. has literally 
thousands of members who 
buy, sell, swap and otherwise 
dabble in elderly outl>uards. 
Consider the following ad ver- 
tisement, typical of the clas- 
sifieds found in the latest 
At >M C Ne wslet ter: M Wa u- 
ted— Forward gear fur 
Spcirtfuur 60-hp Evinrude. 
Prop shaft .seals for 1144.1 Sea 
King 5 hp and 1963 Evinrutie 
7 hp." From basic compo- 
nents to musty esoterics, at 
least one AOMC member will 
have the part you need, or 
atm you in the right direction. 
To join and take advantage of 
AOMC information, newslet- 
ters and other acrivit it 3 s. 
Send S2D to The Antique 
Outboard Motor Club. Inc.. 
do Marianne Waterwitch” 
Jones, 436 S, Marina Sl. + 
Prescott, AZ 86301. 

t PiiVi *r t M n* ft J jkfijf .it j J 
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RIGHT PRICE 



THE SPECIAL VALUE DODGE RAM 50. $6661. 



Think the only way to gel a high-styled pickup is 
to pay a high price? Well, get leady for the right 
price Courtesy of Ihe new Japanese-built Dodge 
Ram 50 with special value features it's a specially 
equipped edition of our Imported compact truck, 
Wilh sport stripes on the outside, Wide-spoke 14- 
inch chrome wheels on the corners. And a cloth 
seat, cut-pile carpeting and a sport steering wheel 






on the inside All for only $6661 * The new special 
value Ram 50. It’s a greal way to go in style, (or 
a price that’s right, fluy or 
lease it at your Dodge dealer 
now. And be sure to ask about 
special value packages avail- 
able tor other Ram 50 models. 

"Bose list price, excluding 
lex A dejlinalion charge 






TjSf 

Dodge 



DIVISION OF CHRYSLER MOTORS 



BUCKLE UP FOR SAFETY 






ACTUALLY A NUMBER OF 
THINGS RUN LIKE A DEERE 




You don’t have to limit Or a trimmer that runs 

yourself to a tractor or a like a Deere, 

riding mower that runs Choose from ten differ- 

like a Deere. ent models, most with 

\bu could be semi-automatic line 

the proud owner V feed, electronic 
of alawn mower X? ignition, low JHflH 
that runs like a Deere. \ vibration, 

Maybe one of our 21- \ unusually a v 

inch models that lets you \ high ratios 
adj ust its ground speed to \ of power 
match your walking pace. 1 to weight. 



i Orachain 
9 f saw that runs 
f / like a Deere. 

/ We offer ten, 

/ including two 
/ new models 
t/ with vertical- 

cylinder engines 
1 / that operate at 

so many revo- 
lutions a minute, 
they’re revolutionary. 









Ora tiller that runs 
like a Deere. The one 
below is our Model 216 
with enough power for 
most home gardens. 
Plus the advantage of 
three different tilling 
widths, from twelve 
to twenty-six inch- 
es, with optional 
extension kit. 



There are 
also John 
Deere 
portable 
generators, 

John Deere 
leaf blowers, John Deere 
high-pressure 
washers, John Deere 
edgers, John Deere 
log splitters John 
Deere snow blowers, 
John Deere hedge 
trimmers, and each of 
them runs exactly like a 
Deere. Or we wouldn’t be 



For more informa- 
tion about the products 
that nothing else runs 
like, and the 
address of the 
John Deere 
dealer 



nearest 
you, please call 
us toll-free at 800- 
447-9126. (In Illinois, 
call 800-322-6796.) Gr 
write to John Deere, Dept. 
_ 52/62/82, 

'Vi Jfj Moline, IL 
AJJ 61265. 



NOTHING RUNS LIKE A DEERE’ 




oinpoons 

f Continued fmm piOit 1 J* y l 

Mergers and 
acquisitions 

America's bon ting industry has always 
been characterised by a personalized 
mom-and-pop temperament. Unlike air- 
craft and automobiles, boats don’t re- 
quire dtra&ophistrcated R&D or tooling, 
which has fostered the growth of small- 
and mid-size boatbuilding companjes. 

The industry's laid-back attitude is 
bound to change, however following 
the recent buying spree by Brunswick 
Corp T , which owns the multifaceted 



Mercury Marine, and Outboard Marine 
Curp. H which makes Johnson and Evin- 
rude outboards along with Cobra stem- 
drives. The highly competitive engine- 
making giants have snapped up six boat 
builders in the past six months, and 
industry observers anticipate additional 
acquisitions throughout the summer. 
The new megabuilders now join industry 
powerhouse Genmar Corp. in control- 
ling the largest, most dynamic segment 
of the American boating market. Gen- 
mar was created by financier Irwin Ja- 
cobs of Minneapolis, Minnesota, and 
consists of WeUcraft, Lund, Larson and 
Hatteras, Bruns wick's new divisions are 





Makers of the World Famous T-5Q Staple Cue 

Now Brings You A full Selection 
Of Professional Quality Fastening Tools 

For All Your Fix-It Fastening Needs! 
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ARROW FASTENER COMPANY, INC- 

271 May hill Street, Saddle Brook. NJ Q7EG3 
In Canada: Jurdtfl DntrltUiEOfS. Inc Mtlfopoiitqn BlvU, Ensl Montreal HIP 1X9 Quebec 

AnHM* al att leading Hardware, Home Cantor, a rKf Of Mount D*pSrfJT»nl Slow f flVfljy Where 



Bay liner and Sea Ray. Bay liner is the 
acknowledged leader in package boats 
and builds more than 45,1)00 units annu- 
ally. Ironically, Brunswick's archcompe- 
iitnr OMC recently completed a multi - 
million dollar agreement to furnish 
Bayltotr with atemdrivea, a deal the 
new Brunswick unit is expected to hon- 
or. Sea Ray, based in Tennessee, 
makes a full range of quality runabouts, 

OMC's acquisitions form a diverse 
and profitable cross section of the mar- 
ket- joining the fold are Four Winns, 
makers of lake runabouts, deck boats 
and small cruisers; Stratus, the highly 
regarded bass and saltwater boat build- 
er: Lowe, which makes aluminum boats; 
and Sunbird. Insiders hint OMC ia nego- 
tiating to buy Ranger Boats, America's 
leading bass boat maker. 

What does it mean for you? Backed by 
plenty of clout and capital, the new- boat ■ 
building agglomerations should be able 
to achieve special economies that could 
moderate prices. And marrying hull 
builder with engine builder may mean 
new packaging. Packaging— the 1980s 
marketing phenomenon that unites hull, 
motor and trailer under one affordable 
price tag — just might put a boat in every 
driveway by the year 2SHMJ, 

A cross between . - . 

Combine a scope-mounted nfle, a cross- 
buw and a slingshot and you come up 
with a crossbow hybrid called the Linear 
Bow, The device fires a standard arrow 
at 280 ft, per second and has an effective 
range of 40 yds. , according to manufac- 
turer tests. The propellent is a laiex 

band with extremely thick walls avail- 
able in either fit)- nr HO-puund draw. In 
typical crossbow fashion, the Linear 
JJdw is tired with a trigger mechanism, 
which has an automatic safety to prevent 
unintentional release. Hie extruded alu- 
minum, flat-black stock and forearm 
assembly is 36 in, long and weighs 7 
pounds. It combines sport and simplicity 
in a $30 U package. Contact Break Free, 
San/Bar Corp., 1035 3. Lin wood Ave. , 
Santa Ana, CA 92705-43%, m 




The tjrsnd-rnew Linear Bow b-tirrdwi from 
traditional sporting arms. 






THE 9mm CHALLENGE 




The new Ruger P-35 semi-automatic pistol b the end product of a Huger 
commitment to high-tech engineering and the relentless pursuit of perfec- 
tion. This lightweight, compact, 15-shot. 9mm. double-action auto is reliable 
and simple to operate and maintain. 

All parts an designed to meet or exceed U.S. Military sped nations, lb ad- 
vanced features, easy takedown, accuracy and reliability all contribute to its 
desirability for sporting use, competitive shooting, personal defense and as a 
law enforcement arid military sidearm. 



NEW 



HUGER P-85 ™ AUTOMATIC PISTOL 




HUGER EMPLOYEES PRODUCE ANOTHER ONE-MILLION PRODUCT 





The one millionth Ruger M-77 joins the ranks of five other 
Roger guns which have already taken their place in sporting 
arms history by exceeding the one millionth mark. The other 
million “plus” Ruger guns 



are: the Ruger “old model" 
single-action revolver 
(1570); the Ruger Model 
10/22 autoloading carbine 
(1978); the Standard and 
Mark I semi-automatic 
rimfire pistol (1979); the 
Ruger “New Model" sin- 
gle -action revolver (1979); 
and, the Ruger double- 
action revolver in Secu- 
rity-Six, Service-Six, and 
Speeds® models (1983). 

The company has 
achieved this singular ac- 
ceptance in Its field in less 
than forty years with a rep- 
utation for producing 



(WTinsr tm slimy" at the Roger ptmt m Newport, New Hampshire, as seen m this photo 

iphkh Sh0tn$ appt&rirMttfy 3Q0 of the more than 

m fine Ruger manufacturing fadtitks across the country. Ah afm at Roger art dedicated to 
manufacturing sporting guns of the highest Quality, strength and retfabttitg. Every Roger firearm 
if tiatedhy act uai shooting tart ttitr ranges b^brt? shipping. 



finely conceived firearms with an unparalleled record of qual- 
ity control, safety, and reliability in the field at a fair price. 
A large percentage of Ruger sporting arms are sold 

through the specialty gun 



dealer who provides exper- 
tise and "personal service 1 * 
in the day-to-day business 
of meeting the require- 
ments of the hunting, 
shooting, and law enforce- 
ment communities. Many 
of these dealers are listed 
in the Yellow Rages under 
headings such as Guns, 
Gunsmiths, and Sporting 
Goods. To experience the 
genuine pleasure that 
comes from handling fine 
quality Ruger firearms, 
visit and support your in- 
dependent stocking gun 
dealer. 



ABOUT OUR COVER . . . ABOUT CONSERVATION . . . ABOUT SPORTSMEN , , , 



lb many sportsmen our cover painting, Maikctn Sromtkvr Out of the 
Shadows by one of North America's greatest game-animal artists, Carl 
Rungius (1669-19591, exemplifies the objectives of the Pittinan-Robe risen 
Federal Aid in Wildlife Restoration Act which marks its fiftieth anniver- 
sary in 1967. 

Much of the wilderness and its wildlife inhabitants as seen through Mr, 
Rungius 1 eyes has been restored as a result of the successful implementa- 
tion of Pittman-Robcrtson. This unique program in which hunters pay for 



co/atmatim and hunter safety education is funded by a federal excise tax 
on firearms, ammunition and archery equipment. Since its inception 
Pittman-Robertson has provided the impetus for the preservation and 
perpetuation of vast populations of game birds and animals, particularly 
of those many species once thought to be extinct The success of this 
program is a tribute to the millions of knowledgeable hunters who love 
helped make it possible. 





SINGLE-ACTION REVOLVERS 




Ruhr's Sisley mates a target shew ting tradition with a modernized vers ion of 
the Sisley grip shape to suit the most discriminating marksman. Offered in 
two frame sice with roll engraved, mm-fluted cylinders- Chambered far a 
variety of handgun cartridges for target shooting and hunting. 



Stainless steel madei. 



NevModdSinfft*SiiJ2H&Il 



NEW MODEL SOPER SINGLE-SIX* & .32 H&R REVOLVERS 



The Huger Single-Six was introduced over three decades ago and remains 
one of the most coveted single-actions. The patented Ruger transfer-bar 
ignition mechanism and other refinements have been features of New Models 
since 1973, 

Original ty chambered for the 22 Long Rifle Cartridge, the Single-Six st 
now offered in the new 23 HfflR Magnum caliber, a hard-hitting small game, 
varmint and target load. 
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Stainless steel node!. 



Afew Afcdef Super Blaekhawk 



NEW MODEL BLACKHAWE* & SUPER BLACKHAWK* REVOLVERS 



Rigger Blaekhawk revolvers are expressly Engineered for use with powerful 
modem centerfire cartridges. They incorporate all the best features of the 
Ruger New Model centerfire single 'acllon design, including the transfer bar 
kgrution mechanism. 

The simplicity and dependability of our single-action revolver is legendary 
among outdoorsmen. Available in: -30 Carbine, -3d Special, -357 Mag., ,41 
Mag., .44 Mag. and .45 Long Colt 



New Model Blaekhawk 



^BUGEK 





Shorn Actual Size 



Stainless steel model 
ConaihAioesgrips. 



Speed-Sis 



These two Huger double-action revolvers are reliable, durable, and perfectly 
mated to the -357 Magnum and 38 Special cartridges. 

Over one million of these revolvers in this series have been made for use by 
sportsmen and the law enforcement community around the world. Available 
in blued Steel and stainless steel, with 2 W and A‘ barrels, and Contain Alves 



wood or rubber grip panels. 




rffl NEW GENERATION DOUBLE-ACTION REVOLVERS 
Ly FOR HUNTING AND PERSONAL PROTECTION 



RUGER SUPER REDRAWS™ DOUBLE-ACTION REVOLVER 




Scope not mctuded. 



The Super Redtawk ii seen as the ultimate development in a heavy frame ,44 Magnum double-action 
revolver of unusual appeal for today's hunter and metallic silhouette shooter. It has all the mechanical 
features and patented improvements of Hugert newest double-action revolvers. Unique new Ruger 
Cushioned Crip panels are anatomically designed to fit the hands of a majority of shooters. 

The extended frame is designed to accommodate the Huger Integral Scope Mounting System which 
positions die scope rearward for superior balance and performance, InteithangeaHe front sight sys- 
tem, Offeied In stainless steel ina variety of barrel lengths. 






Designed as the ultimate .357 Magnum for police and persona! defense use, 
the new CP 100 includes a heavy frame, rugged .357 Magnum cylinder, and 
cushioned grip panels which are anatomically designed to fit the hinds of the 
majority of shooters. 

A full length ejector rod shroud helps to achieve the slight muzzle-heavy 
balance considered desirable for rapid double-action firing. Interchangeable 
front sight system. Available with 4" and 6“ barrels, blued and stairless. 



NEW 



-* • -f tm . JL J 
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RUGER GP 100™ DOUBLE-ACTION REVOLVERS 




HUGER REDHAWK® DOUBLE-ACTION REVOLVERS 



Knowledgeable sportsmen reaching for perfection in a big bon handgun will 
find (he Redhawk demonstrates its superiority whether silhouette shooting 
or big game hunting. Scope sight models incorporate bases for Roger rings. 
Blued finish or stainless steel. Calibers: ,41 Mag, and .44 Mag, 




RIFLES, CARBINES & SHOTGUNS 




hunting whitftai! and other medium size game in heavy cover Designed 
with Roger integral Scope Mounts for telescopic sights. One inch Roger 
rings included. 




folding stock models that m ideal for camping and boating. Offered in blued 
alloy and stainless steeL Caliber 223 Rem, 



HUGER 77/22™ RIMF1RE BOLT-ACTION RIFLE 



The new Ruger ,22 rhnfire bolt-action is an elegant small game and target 
rifle, Unique new 3-position safety offers a new dimension in security. Roger 
10-shot rotary magazine provides smooth feeding. Receiver with integral 
scope bases accommodate Ruger rings. 




The reliable Ruger 10/22 is an excellent choke for small game hunters, tar- 
get practice or plinkmg. Standard mode! or Deluxe Sporter offered. 




barrels in standard choke combinations. 





RUCER M-77* BOLT-ACTION RIFLE 



Prized asa trophy rifle, this versatile bolt-action is used to hunt all sins and 
species of game. Receivers incorporate integral scope bases that accommo- 
date Roger rings. Available in both magnum and short actions in calibers 
ranging from 72-25G In .45f! Mag. 



RUCER M-77* INTERNATIONAL BOLT-ACTION RIFLE 

This high performance sporting rifle has a full-length, high grade American 
walnut stock. Short 18Vi' barrel .open sights, and Rugrr Integral Scope 
Mounts ait features. Calibers: (short action) .22-250, 750-3000, 743 and 
70S Win. (long action) 70-06, -270 Wirt. 

Scope not included. 



RUCER M-77* ULTRA UCHT BOLT-ACTION CARBINE 



Weighing in at just 6 pounds this easy-tu-handk carbine encompasses all of 
the traditional features and craftsmanship that have made the Ruger M-77 
one of the most popular hunting rifles in the world. Short 18W barrel with 
iron sights. Chambering: include magnum and short action calibers: .270 
Win., .30-06, 743 and .306, 




RUCER* NO. I SINGLE-SHOT RIFLES 



The Ruger Mu. I Light, Medium S porter, and No. 1 Tropical Rifles are consid- 
ered by many to be the ultimate development of a single-shot rifle. These 
classic rifles test the skill of the dedicated big-game hunter. Alexander Henry 
style forearm, adjustable folding leaf rear sight, gold bead front sight. Avail- 
able in a range of calibers, barrel length* and weights. 




rib with one inch Ruger rings. Varmint model with heavy 24“ barrel Is tapped 
for target scope blocks, one inch Ruger ring: included. Available in a variety 
of sporting and varmint calibers. 



RUCER* NO, 1 INTERNATIONAL RIFLE 



Lightweight 20" barret. Full length fbrend, adjustable folding leaf rear sight 
mounted on quarter rib with Tamp front sight base and dovetail type gold 
bead front sight. Calibers: 743 Win, 70-06, 770 Win, and 7 i57mm, 
Weight: Approx. TV* pounds. 



SKIIGER WORLD’S FAVORITE .22 PISTOLS 

A 




HUGER* MARK H STANDARD MODEL SEMI-AUTOMATIC PISTOL 

These models art basically refinements of the original Roger Standard and 
Mark I "forget Model pistols, over one million of which have been produced. 

New 10-shot magazine. Choice of band lengths. Blued or stainless steel. 

Shoots 22 Long Rifle rimfire cartridges only, standard or high velocity. 



HUGER* MARK II TARGET MODEL SEMI-AUTOMATIC PISTOL 




HUGER* MARK II GOVERNMENT TARGET MODEL 




A limited supply of the Huger 22 pistol used by the U.S. Military is now avail- 
able to civilian sportsmen. This model is identical to the military version ac- 
cept for the 'TJ.S” government marking*. Each Huger Government forget 
Model automatic pistol is offered targeted by use of a special laser sighting 
device (patent pending) to exacting military' specifications- 



Prmitd in 



KUCSEjR.* 

OLD ARM?. 



THE SHUNLESS STEEL CAP AND BALL REVOLVER 

Experienced muzzle loading shooters who have tested and used the Roger 
Old Army revolver have been lavish in their praise of this fine cap and hall 
handgun, one of the finest percussion revolvers ever made. Available in blued 
finish or corrosion resistant stainless steel. Caliber ,44 Bore MSA 

Emin conlftil] tvWfqtfil IfRT by Sluim. KujcT&CoiniHiir. Inc. ROGER »S U.S. regains iRStmirt, 
WRITE US ABOUT FREE SAFETY OOUVERSMPW PQH 1QU) MODEL- (PHE-ISTOl HUGER SMOLE-ACTION REVOLVEflS 

ffclT STURM. RUGER & Company, Inc. 

^ J 35 Lacey Place, Southport, Connecticut 06490 



Competitive target shooters recognize the excellent handling and perfor- 
mance characteristics found in this, version of the famous Huger semi- 
automatic pistol, offered in tapered and bull barrel models ina variety of 
barrel lengths. Undercut front sight eliminates glare. Caliber 22 Long Rifle 
only, standard or high velocity. 
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Cycles 




BY NORMAN 
MAYERSOHN 



Japanese Twins 



On engine Ure alone, Kawau 
k\'i \ 500*c Vulcan 88 hi the king 
erf the cu^Om a%jl bikes, 




I t s a miracle made in Amer- 
ica: among the multitude of 
brands that once existed in 
domestic motorcycles, only 
Harley-Davidsons timeless 
V-lwins have managed to 
thrive in the face of market- 
ing assaults mounted by the 
Japanese manutacturers. But 
there's a second stage of 
landings coming to chip away 
at the world's most presti- 
gious brand, hitting our shore 
with stylish cruiser bikes that 
out-cubk-inch even the big 
Harleys, 

To lure the faithful away 
from Milwaukee's Veal 
steel" machines, Suzuki has 
introduced a 1400-cc version 
of its Intruder, and Kawasaki 
is unleashing an awesome 
1470-cc model known as the 
Vulcan 88 (pictured above), 
Harley's current big gun is 
the 1340-cc Evolution en- 
gine, which, until 1987. was 
the biggest V-twin in produc- 
tion. 

Last year, Suzuki ‘s Intrud- 
er 700 hit the Harley -clone 
mark so precisely that it 
turned out to be the best- 



selling bike in the line. Natu- 
rally, its strong points carried 
over to the new 1400. All the 
right touches are there— a 
massive 4 5* Vee engine high- 
lighted in chrome, a low seat, 
the classic teardrop gas tank 
and an enormous 170/80- 15 
rear tire. If there's any de~ 
partment where the improve- 
ment over She 700 Intruder is 
most apparent, it's in big 
brother's cleaned up r simpli- 
fied lines. Every possible 
wire and cable is neatly 
tucked away, the carburetors 
hide under the fuel tank and 
seat, and even the spark- 
plugs are concealed by 
chrome covers. 

In the stretching exercise, 
the 1400 left behind a few of 
the 700's features. Four- 
valve-per-cylinder heads 
have been replaced by three 
valvers, and the cleverly dis- 
guised liquid-cooling system 
of the 700 has given way to an 
air-cooled front cylinder and 
oil-cooted rear jug, similar to 
the GSX-R sport models, 
The 5-speed gearbox has 
been trimmed to a 4-cog 



transmission. Vibration con- 
trol has been given minimal 
attention — there’s no coun- 
terbalancer system and the 
crankpins. though offset, are 
only 45* apart,, not SKF as 
would be needed for perfect 
balance. It's as 
though they've 
added vibration so 
that Harley fans 
will feel at home [ 

Available with flat 
or pullback han- 
dlebars and wire 
spoke wheels, the 
VSHW carries a 
$5899 price tag. 

Kawasaki's King Cruiser 
forsakes the '’simpler is bet- 
ter" philosophy in order to 
live up to its intended role as 
the ultimate in this class. 
True, it lias just a 4-speed 
transmission and curries no 
tachometer, but it dues come 
standard with ca&t wheels, 
liquid cooling and an 8-vaJve, 
counterbalanced engine- 

The emphasis, instead, is 
on finish, and everywhere 
you took the attention paid to 
outward sparkle b apparent. 
Polished castings, chromed 
covers and richly painted 
sheetmetal leave little room 
for improvement by the own- 
er. And with hydraulic valve 
adjustment, a shaft drive and 
automatic compression re- 
lease, the owner won 1 ! Iiave 
much maintenance to worry 
about, either. 

When the original proto- 
type for the big bore Vulcan 
(Kawasaki sells a 750 ver- 
sion, too) arrived in the LT.S., 
it was powered by a 1200-cc 
powerptant. Rumor has it 
that the 147fLtc displace- 
ment was specified when re- 
ports of Suztikfs Intruder 
1400 hit the press: Kawasaki 
maintains that this was. the 
intended size all along, of 
course. Either way, we can 
expect the next major volley 
in the battle for the biggest 
Lwin to Come from Honda or 
Yamaha, now struggling 
along with mere llOQ-cc 
cruisers. 

Each year's new model 
launch seems to bring more 
clones intended to make in- 
roads on Hariey-Davidsori's 
turf, yet the line between the 
original and its copies re- 
mains unblurred. Buyers 



most interested in profile ap- 
pearance go for the techno- 
logically advanced imports 
with their power advantages 
and modern conveniences. 



At 5289? Eh# EX50Q is A fully 
outfitted sport-bike steal. 

The hard core punsts still 
insist on Hariey* paying a 
premium price for tradition 
and prestige, while appreciate 
mg the straightforward di- 
rectness of the H-D ap- 
proach. But with the release 
of these two behemoths, the 
temptation to go for the mod- 
em derivations gets ever 
greater. 

Spring's best 
buys 

You know the dollar/yen ex- 
change rates are upside down 
when the Honda automobile 
folks start to export Ohio- 
built Accords to the home- 
land, so you wouldn't expect 
any bargains to come from 
across the Pacific in p 87. But 
for under $2500 there are 
several machines fit to carry 
full-size riders on moderate- 
length journeys. Honda, Ka- 
wasaki and Suzuki aU have 
450-cc bikes tliat are tried 
and true friends; for the 
sportier types there's the 
Kawasaki 250 Ninja and Ya- 
maha SRX 250 p and you can 
even come up with the single- 
cylinder Suzuki 550 Savage 
within that modest budget- 
Surprisingly, there are also 
two entirely new entries in 
the Very Affordable field, the 
cruiser-styled Yamaha 535 
Virago ($2699) and the can- 
yon scratcher Kawasaki 
EX500 ($2099), Both are 2- 
cylinder models, and at ap- 
proximately 400 pounds 
each, are easier for new or 
small riders to wrestle 
around than the liter-size 
models. Best of all, they both 

(PjeoAf fwrn faj 3 &) 
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Your home 

workshop 

can PAY-OFF 




Earn Extra Income 



3-IN-1 
Power feed 
Power Tool . 



BIG... 



PtaerMiierSaw 



Three power toots in one — 
a real money-maker for you! 

The PlanenMolder.'Saw is a versatile 
piece of machinery- It turns out prof- 
itable precision molding* trim, floors 
ing t furniture . , . in all popular pat- 
terns. Rips, planes, molds sepa- 
rately , . , or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumberyards, 
contractors and carpenters 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cast. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use itl 

3Q:0ay FREE Trial! exciting facts 

HO OBUQAJiON-NQ SMiS MAH Will CALL 



PUSH COUPQH 
TODAY! 
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offer performance far better than the 
bargiim-basemenL prices would lead you 
to expect. 

The EX500 redirects the recent trend 
in middleweight bikes from increasing 
weight and complexity toward the more 
rational and cost -efficient approach of 
reduced weight and greater simplifica- 
tion. The 498-Cc parallel twin is derived 
from the 454 LTD engine, modified to 
produce 20 percent more power, With 
eight valves, a 10.fr 1 compression ratio 
and an 11,000 rpm redline* the engine 
pumps out serious horsepower. Think 
of it as half of a Ninja 1000 pnwerplanr 
and you won't be far off. However, with 
so much less weight to haul around, it's 
anything but half fast 

Chassis specifications further certify 
the EX500 as a full -blooded sport bike. 
The frame and swing arm are rectangu- 




Ingo KOO ler iMi an offset rear hub. 



tar Steel tubing. An angular half fairing 
dresses up the appearance appropriate* 
ly, and Uni-Trak rising-rate suspension 
components soak up bumps at the rear 
end. Wheel size is a fashionable 16 in. at 
both ends. New twin-piston brake cali- 
pers from the big K are so effective that 
the bike bums off speed rapidly with 
only a single disc up front. 

The Virago 535 is similarly loaded 
with high-value components: shaft 

drive, nr electric fuel pump and fine 
detailing of all the bits and pieces. The 
dever engineers responsible for this 
model have succeeded in pulling off a 
number of illusions that contribute to its 
visual appeal. There appears to be a 
stubby set of exhaust pipes to handle 
engine noise control, but closer inspec- 
tion reveals tricky plumbing thal con- 
ceals an intermediate silencer. The cyl- 
inder bead covers atop each barrel hint 
of Harley “Davidaon rocker gear, but in 
fact they just hide the sparkplug and its 
wire. Of course, the traditional gas lank 
is just a dummy cover, the real reservoir 
being located under the seat 

As a boulevard cruiser the 535 Virago 
offers a high profile at a very reasonable 
cost With 45 hp on tap, it has muscle 
enough for the job, arid the low 27.6-m. 



seat height allows easy control at low 
speeds, Thu stretched out 59. 5-tfL 
wheelbase gives seating accommoda- 
tion^ adequate fur all but the biggest 
riders, though the short- Lravel suspen- 
sion will likely keep your journeys short 
as well As the lone V-twin populating 
the lower end of the cruiser class, the 
Yamaha is a remarkable bargain as well 
as a fully capable short-haul cruiser. 

Eccentric travel 

The current boom in kid's scooters 
might well remind senior readers of 
bomcbuiit contraptions cobbled togeth- 
er in our earliest days of tinkering. One 
very clever 2-wheeler from the 1930s 
was inspired by just such scrap-heap 
engineering, and il resulted in n now- 
classic hit of history known as the Ingo. 
Patented by Phillip and Prescott Huys- 
sen in the early years of the Depression, 
the scooter used an off-center rear 
wheel huh and developed momentum by 
pulling on the steering bar and setting up 
a rocking- rhythm motion. Though it was 
produced for just three years before 
WWtl, the logo made a memorable 
footnote in the annals of 2- wheel trans- 
portation. 

In the initial prototype trials the Huys- 
sen brothers were obliged to test the 
scooter far from their Chicago neighbor- 
hood, test the locals label them as cra- 
zies. After securing a patent, they had 
action movies shot and displayed their 
invention to buyers at the New York 
Toy Fair. Rather than manufacture il 
themselves, the brothers released the 
rights to the Borg Warner company, 
manufacturer of automotive equipment, 
which later passed It along to their 
Ingersol division. 

Something of a cult following resulted 
from the mass-production release. It 
made the rounds of newsreels and Hol- 
lywood fan magazines, and park rentals 
were common. Appearances in (Tree 
Stooges comedies and Ingo polo match- 
es were overshadowed by a marathon 
12~day ride from Chicago to Miami on 
one of the scooters by Phillip Huyssea 

With the standing platform just a few 
inches off the ground, there's little 
chance of a rider getting hurt in a fall, 
and there's no chain and sprocket works 
to snag stray extremities. First sold 
under the Exereycle name, early adver- 
tising promised gentle daily exercise, 
though later pitches stressed the recre- 
ational aspect The novelty of the vin- 
tage Ingo scooters lias made them wor- 
thy of saving and restoring: don't be 
surprised when the propulsion principle 
of the eccentric rear wheel hub also 
makes another appearance in the cur- 
rent craze of unique scooter run- 
abouts. m 
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Stop 

Taking 

vitamins 

// you think the vitamins you 
are now taking are doing you 
any good, wan untii you hear 
the latest news on why 
they may not. 



By Joseph Sugnrman 
This may come as a shock. But according 
Co the latest research, those vitamins that 
you take every day may be doing you ab- 
solutely no good. For example. 

FACT; Vitamins should be taken after 
a meal— never before. The body must first 
have protein, fats, or carbohydrates m the 
digestive tract to properly break down the 
vitamins for proper absorption. 

FACT- Your body has a need for a 
natural vitamin balance. Too much of one 
vitamin may cause another vitamin to be 
leas effective. For example, vitamin A 
should be taken with vitamin E hut ex^ 
cessive iron should not. 

FACT; If you take too much calcium, you 
may deplete the magnesium in your system. 
And you need magnesium to convert food 
into energy. 

FACT; Some vitamins are best taken in 
the morning and others ai night. For exam* 
pie, the trace element chromium helps break 
down the sugar in your food which in turn 
creates energy “Perfect to start the day. 
But at night you should take Calcium which 
has a relaxing effect— perfect for the 
evening. 

FACT; Athletes or people who exerri&e 
a great deal need vitamins more than peo- 
ple who don't everdse. Vitamins are 
depleted at a much faster rate during ex- 
ercise than during any other period of time. 

But there was a series of other facts that 
surprised me toe. For example, despite 
e verything I've just mentioned on the care 
in taking vitamins, there are those people 
who need vitamins because of the mental 
or physical activity that they undergo. Peo- 
ple oh a diet, under stress, those who smoke, 
women who take contraceptives and even 
those who lake medication— all rob their 
bodies of some of the essential vitamins and 
minerals that they need to help combat the 
various habits or conditions they are under. 

And with vitamins in the proper balance 
and at the proper times, you may have more 
energy and vitality. Little changes may take 
place. Your nails may become stronger, 
your hair may become lustrous and your 
skin may remain more elastic which will 
keep you youngerdooking longer. 

DOCTORS MAD IDEA 

About two years ago a group of doctors 
had an idea. They realized chat many ppo* 
pie were caking vitamins and not really 
noticing any difference in their health. They 
also realized that, hased on the Latest nutri- 



tional findings, the vitamins people were 
taking may not have been doing them any 
good. 

So they formed a group of advisors con 
si sting of nutritionists, dieticians, der- 
matologists, biochemists and physicians, 
and developed one of the most effective 
combinations of vitamins and minerals , for- 
mulated four tablets— One for the morning 
and one for the cvening—and am for mun 
and one for women and then started a test 
program that lasted over two years. The 
results speak far themselves. 

It was ideal for weight loss programs 
and It was ideal for people under Slress, It 
helped many increase their energy levels. 
Smokers benefited. Some under medication 
benefited, And before Jong MDR Fitness 
Carp,, the company that had developed the 
program, became one of the fastest grow- 
ing vitamin companies in the United States. 
And no wonder. 

SEVERAL BENEFITS 

With a fresh vitamin and mineral 
balance, taken in the right quantity in the 
right combination and at tne right litre, 
several obvious benefits occur. First, you 
may develop a better mental outlook 
because you've got the energy and the ze&t 
Co accomplish more. As a result of the trace 
elements Copper H zinc and manganese, your 
body is helped to make Its natural anti-aging 
enzymes that keep you fit. Improvements 
in your vitality translate into everything 
from better job performance to a greater 
sen&e of well being, 

JS&A has been selected by Che vitamin 
company la introduce their medically for- 
mulated vitamin program Every two 
months we send you a fresh two month's 
supply of 120 fitness tablets— one to be 
taken after breakfast and one after dinner. 

During the first two months, you will 
have ample opportunity to notice the dif- 
ference in your energy level, your ap- 
pearance and your overall stamina. You 
should notice small changes. Your complex- 
ion may even take or a glow. Some of you 
may notice all. of these changes and others 
may notice just a few, But you should notice 
some of them. 

If for any reason. you do not notice a 



change, no problem. Just pick up your 
phone, and toll ns not to send you any more 
vitamins. And if you're dissatisfied and ask 
for a refund, you won't even have to send 
the empty bottle back. It's yours free for 
just giving us the opportunity to introduce 
our vitammsi. However, if you indeed do 
notice a difference (which we are confident 
you will), you'll automatically receive a two- 
month’s supply every eight weeks. 

ONE MORI INCENTIVE 

I'm also going to give you one more in- 
centive just to let me prove to you how- 
powerful this program really is. I will send 
you & bonus gift of a fitness hag with your 
first order. This beautiful bag will hold all 
your fitness gear and it's great too for short 
vacation trips, k H & a $20 value but it's yours 
free for just trying the vitamins. Even if you 
decide not to continue, you keep the fitness 
bag. I am so convinced that you will feel and 
sec a difference when you take these 
vitamins that 1 am wilting to gamble on it 
with this unusual offer. 

Vitamins indeed are important. And 
with today's research and new nutrition 
technology, you have a greater chance to 
achieve the fitness and health levels that 
may have eluded you with the typical store 
vitamins or the poor advice we may got in 
health food stores or from friends. Here is 
a safe, risk-free way to get one of the best 
vitamin programs in the country, for- 
mulated by a physician, with the right com- 
bination of vitamins, minerals and trace 
elements, in a convenient program tiiEit 
assures you of delivery every two months. 
1 personally take and highly recommend 
them. Order your trial quantity, today. 

To order, credit card holders call toll free 
and ask for product number {shown in 
parentheses) or send a check and include 
$2.50 for delivery. 

Men's Vitamins Ulb&CBA) .124 
Women's Vitamins (IIS6CBA) 24 




One JS&A Plaza, Northbrook. Illinois 60062 

CALL TOLL FREE 800 228*5000 
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NISSAN HARDBODY 



BIGGEST. WIDEST. 
STRONGEST. 



A ND FIRST! Here's the first truck 
ever to win the prestigious Industrial 
Design Excellence Award (IDEA). It's 
loaded with power Loaded with per- 
formance. Arid all at our lowest 
slicker-price 

BIGGEST CARGO SPACE, Pack it up 1 With 
the most cargo volume o< all reading compact 
trucks, it'll take all you can dish out. Double- wall 
bed construction means twin layers of Steel insu- 
late the sreefc outside from whatever you throw 
inside And there's more between- wheel- well 
space than any other pickup in its class, a lull 3 4 
feet for those wde loads. 

WIDEST CAB , Sure it up Sil three across with 
the most hip room of all leading standard com- 
pact bucks Nissan's roomiest cab ever ,vas 




designed around you The enormous windshield 
and side glass give you a 
commanding view. Arid 
there's more teg shoulder, 
and head roam than you ever 
thought possible 



STRONGEST ENGINE. Turn it on. it's made 
to perform. A 2 4-liter, luei- injected engine sees 
to that Twin-spark plugs and a hemi-head help 
crank out the most horsepower and torque of all 
the leading standard compact trucks. The 5- 
speed is standard. 

Independent front suspension, steel hefted 
redials, and rear leal springs combine la pm vide 
a smooth, easy ride without sacrificing payload 
The rear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under load The Hacdbody 4X2. Works lough 
Plays rough See your Nissan Dealer today 



FOR TOUGHNESS AND VALUE 

THE NAME IS NISSAN 





BY WADE HOYT 



Technoid Of The Year 




Lances ECV \ooki llkt and Is ba-sed on tost yean 54 rafly car. 



J an Norbye, our friend in 
Europe, reports that Lin* 
ria's Experimental Composite 
Vehide just bristles with ad- 
vanced thinking. Its unitized 
body-chassis is made of rnrbtm 
fiber and Kevlar impregnated 
with epoxy, surrounding a 
foam and honeycomb core. 
The result is a bndyfchassb 



it s just as ngw as the super- 
stiff S4 rally cliassis on which 
the ECV is based In less rigid 
street cars, the weight savings 
over a steel chassis could be 
40 percent. 

Even the wheels have hon- 
ey comb centers and carbon 
fiber-epoxy rims^ making 
them 40 percent lighter than 
alloy wheels. 

The engine is way out on 



the techno fringes, too — an 
mtercoried, twin-turbo, 16- 
valve, L 7-liter 4-cyBnder tltat 
puts out 600 hp at a screaming 
80CXJ rpriL Part of its secret is 
the "thermal symmetry" of its 
4 -valve cylinder heads. 

In a conventional 4 --valve 
design, the two hot exltausl 
ports are on one side of the 
head and the cooler 
intake ports are cm 
the other side. Dif- 
ferences in tem- 
perature and meta] 
expansion on oppo- 
site sites of the 
head can be tiamn- 
ful in a highly 
stressed tuiim 
race engine, 
Lancia's solution 

is to cross-switch the pocts r so 
dun each side of the head has 
one intake and one exhaust 
valve. Doing so requires a 
fiendishly complex intake and 
exhaust system (see illustra- 
tion at right) with manifolds 
splitting off in all directions. 

Used in a high-perfoitnance 
mad car, crisscross heads 
would allow a lightweight Four 
ttii produce the power of a V6 
or VB engine. 




that's 20 percent tighter, but 






Staff can 

from time io time 
we get a letter from 
a reader outraged 
over one of our evalua- 
tions (either we've 
loved a car he hales, or 
rice versa), and he sug- 
gests that we leave Lhe 
mad testing up to "maga- 
zines that specialize in carx. " 

I think weVe got an auto- 
motive stuff whose knowledge 
and enthusiasm matched lhai 
of our friends at any of the 
major "buff magazines. A 
sure indication of dial is the 
kinds of cars and mutorcydes 
our staff members own. 

In a survey of the Automo- 
tive Department's ears and 
bikes, 1 included the managing 
editor and editor-in-chief be- 
cause they're txjtli former 
presidents of the International 
Motor Press Assn. 

The Mowing list shows a 
range of auto enthusiasm to 
rival any ' buff book n : 

Curs and Trucks 

P 87 Corvette Koadsitr 
Chevy Malibu 
'86 Honda Civic wiypsi 
Maida R2U0Q pickup 
'85 Cadiflac tJdut tm!u 
J 84 Fiero 'M4 
JiEvar XI6 

Mazda m 
Thunderhird 

"82 Mazda KX-7 Shcrtwnm 
Stock racer 
Pontiac Grand Flu: 

VW Sdracm 
’8th Bunds Accord 
Rover 3500 
*79 CAdht Seville 
SaabbXJO EMS 
VW Rabbit 
7B Chevy Malibu 
* 77 Honda Accord 
PinLera OTA 
74 Ford PESO p *ckup 
Mercury Marquis 
VW Duller GT 
73 Porndw 914 LB 
EdYuductiofi rarer 
1Z hifittheSH 1,7 
71 Pfrscfic914 L7 



Twin turbot and crlu 



Comply* 1.741 Ter twIn-Euf be 
Lancia Four churns wt 600 hp. 



Lynx Fonnuki Veu racer 
Elcantbuib Formula Vee 
W Caina bo Rally Sport conv, 

‘68 Firebird cortv. 

Tfi7 Omunj coilV. 

Camaro Rally Sport 
'65 liukrk Riviera 
Ihundertiird com 1 , 

64 VW Mkrobus 
’59 Ikridey itj^dsiiT 

KelltfiOij J4-K competition 
exm^x 1 

’58 Uevm SS C-Modi&d 
racer 

’57 Thundtrbird com 1 . 

W Porsche Speedster replica 

“J6 Ford VS 

Bikes 

W Ym mha F7R KXW 
'85 Pudi moped 
7K Kawasaki KZ 400 
Yamaha SR 500 
74 Yamaha Tl 350 r™d rarer 
73 Yamaha HU 350 rood racer 
72 Ki avmald H2 750 3-eyl 
'62 N^xton Dummator 88 SOU 
'56 Ihknli 125 Grand Sport 
factory formula racer 
If that many wheeled toys 
spread afouind among nine 
gu)ra doesn't qualify m as rabid 
car iuid bike nuts, you haven't 
talked to our wives! W 
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NBW/WDRKSHOP 









Bolt-On Router Table 



Rouicf tabJe bolls to uw table. Here, the mw fence li used to route 
a groove. AmdfJary wood fence cornes with Ihe router table. 



Power sander 

] feme's a dever new tool Ural 
converts a planer into a high- 
speed power binder. Called 
Tri-Satii ii mtjimis onto the? 
planer without remov - 
ing the Letterhead fl 
fits Fofey-Bdsaw and 
Sears planers. The 
sanding pad consists 
of industrial grade 
sandpaper bonded to a 
flexible, nonwoven 
pad, TrvSand comes 
with \hreu 100-grit 
sanding pads, a reduc- 
tion pulley and all nec- 
essary parts to make 
the conversion, li 



costs $89.95 postpaid from 
Ftilcv-BeLsaw, 6301 Equitable 
M. Box 419593. Kansas 
City, MO 6+14 L Extra sand- 
ing pads cost (7,95 for three. 



Turn your Foley-freliaw or Sean planer 
\nlQ m power sanefer - Sending pad mounts 
On without removing the cunetlwcL 



Router Is anacbed to an adapter 
plate whteh mounts to labre 
underside with four w-lngnuts. 

T he Bosch router table 
provides a way to fa> 
crease your uniting capabili- 
ties by using your table saw. 
The HMn.-wide x ZT-in.- 
long, heavy-gauge steel table 
($]IJ2) bolts to the saw table 
edge. It fits most Delta and 
Sears Utbte saws and Other 27- 
in. saw tables Attach a router 



Thin-kerf saw blade produces 
fart, smooth cuts. This Tfl-ia 
tjEpde 40 carbide teeth. 



Clear- plank guard pivots out of 
way. TYqlEti rut in wood fence 
permits partial edge muting. 

to rhe adapter plate, which 
then mounts under the table 
with four wingnuts. Utilize the 
saw fence to rout precise da- 
does, rabbets and grooves. 
The adapter plate will accom- 
modate a sabre saw, too. For 
more information* contact 
Bosch Tools, 3701 Neuse 
BtvcL , New Bern, NC 28560. 



Th in-kerf blade 

The new 'Curia ihui-kerf car- 
bide saw blade reduces friebsm 
and waste far a faster, 
smoother cut. Horizontal car- 
bide teeth and an ultrathin 
body produces a kerf that's 
about .095 in. wide. The 
Anierican-niade blade is avail- 
able in sizes riming fmm 
to 10 iiL dia. Prices ninge from 
about $12 to $36. You can use 
h Cudi blades to cut softwood* 
hardwood* plywood nod panel- 
ing. For more hforniation. 
contact Credo Industries. 
2765 National Wav, Wfxjd’ 
bum, OR 97071, 



Bench press 

[n an utfurt to save sspace, 
many home workshops are 
equipp'd with benchtop itwls. 
In most cases, however, this 
means sacrificing power and 
features. A new line of Black 
& Decker benchtop drill 
presses boasts quality and 
performance usually found on 
floor-standing models. The 
13-in., 12-speed tool shown 
(No. 94U2}, features a V^-in 
chuck, ast-tran housing, tKiLl- 
bearing construction nnd nick- 
and-pmkm gearing. It’s 
powered by a 7--t-ainp. motor. 

The 13-in. rmxlel costs 
about Also, 8-in. (SI 85) 
and 10-in. (.31228) models are 
available. Few details contact 
Black & Decker, 10 North 
Faric Dr,, liox 788, Hunt Val- 
ley, MD 21030, 



compan. 32-ta taU drill prw* 
Ihu 12 operating ipeedt rang- 
ing from 259 rpm to 3 100 rpm 



Concrete buster 



Powerful toiaiy hammer bores large dlam- 
stp hgJe? In concrete. Chipping texture 
breaks away brlrfu and concrete quickly, 



Tackle tough concrete 
hcte'boring and chipn 
ping jobs with the Ski] 
model 1750 ($460) ro- 
tary hammer/driL A 
6-iimp, motor delivers 
550 rpm and 3150 
blows per minute, 
ITie heavy-duty chuck 
accepts bits from 3/16 
to 1 in. die. For de- 
tails, contact Ski], 
4801 West Peterson 
Ave, * Chicago, IL 
60646, FM 



A2 







AVOID COSTLY PROP REPAIR 
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It costs more than 
you might think 
when you misjudge 
how shallow the 
water really is. 

Here’s a reliable way 
to help you protect 
equipment and, more 
importantly, your 
passengers. A Lowrance 
digital sonar instantly displays 
the water depth under the 
boat, even at full speed. 

Use the 3400 to become 
familiar with the waters you 
boat in and set the alarm to 
help you stay in areas you 
consider safe. 

The 3400 is 
scanning the bottom 
100 times a second. 

A loud tone sounds 
the instant you 
encounter depths 
outside the 
range you’ve 
selected. 

Steer clear of 
shallow water 
hazards. 

Look into a 
3400. It looks 
out for you. 



iUOOIWjItftiO'pIli Swjndrr 
Mount* m dash and is oniyJ.Et'' in dm 



V 



© 1987 LOWRANCE 

iLiiLLH'-jnrf Ji-.V.i'itti* JHy 

jbri frtW i or iftfurica 



For more 
information on the 
3400 and other 
depth 
sounders fill out the 
coupon below and 
mail to: 

Ldwrancc Eiet Iron les, he 

12000 EL Sktlly Drive * Tulsa. Ok - 74128 



atvt* 
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Inside Detroit 



BY JIM DUNNE 



Reat-wofid derivative of the 
Pontiac Trans Sport that was on 
PM's October 86 cover Is nearly 
as radicaP as the show car. 

A sleep minivan now un- 
der test ill GM will make 
its appearance in the Chevro- 
let and Pontiac lineups in 
1990. The radically styled ve- 
hicle is GM's answer to the 
new group of passenger 
vans— Chrysler, Toyota, 

Nissan, Mitsubishi — that are 
taking a big chunk out of the 
family station wagon market, 
GM f s van will he the firsi of 
its type from the company to 
offer front- wheel drive, Body 
construction will be similar to 
that of the Fiem P with a rage 
of steel covered by plastic 
panels. Engines will be taken 
from existing GM drive- 
lrains H with a 2,5-liter 4-cyI- 
inder as the base engine, and 
a 2,8-liter VG as the perfor- 
mance option. 

Styling is unusual. The 
windshield is slanted sliarply, 
and the hood carries the an- 
gle forward to the top of Lhe 
headlights. Front doors are 
set all of the front wheels so 
there is no wheel hump to 
step over when entering. 



Front-dr tve BS Lincoln Continental to more fornwr than Taurus, 



look. Instead, their lines are 
more stately and forma]. 
Doors and side panels are 
more upright, show Jess 
tumblehomc Lhan the suc- 
cessful Ford and Mercury' se- 
dans. Up front, a standard 
grille dominates the styling. 

Similarities between the 
Lincoln and the smaller cars 
are inevitable, though. Both 
use front -drive with VG en- 
gines; window glass is 
mounted almost flush with 
the sheeLmela]; plastic: bump- 
er* wrap around all the way 
to the wheel wells and are 
cobred the same as the 
body, 

Th e new r Lincolns replace 
the rear-drive Continentals in 
showrooms next fall. 



Rear seat passengers enter 
via a sliding door on the pas- 
senger side. 

The vehicle started GM s 
standard GtMXXTniik- proto- 
type testing drive early this 
year. That test will take it 
over high-speed tracks, dirt 
roads. Belgian -block surfaces 
and other hazards to measure 
body integrity, engine reli- 
ability, brakes, transmissions 
and suspension life. Later, 
more testing will be done to 
refined prototypes, with 
some vehicles repeating the 
standard durability test. 

Not quite 

Ford's design of die 19B8 
Lincoln Continental has been 
critic teed as being Loo much 
like that of the Taurus/Sablev 
But the new luxury cars are 
quite a bit different in appear- 
ance. For One thing, the Lin- 
colns rely less on Lhe aero 



GM fights 
back 

A liUle Idle, bat 
GM will have 
ihree completely 
restyled personal 
coupes to com- 
pete against 
Ford's highly suc- 
cessful Thunde Third and Cou- 
gar next year. IT ie Olds Gut- 
lass Supreme coupe will be 
the most radically changed of 
the three. By comparison, 
the Buick Regal and Pontic 
Grand Frix will appear con- 
stmtive. 

Still. the Cutlass will be 
unmistakably an Olds. The 
front end features a split 
grille and small headlights. At 
Lhe rear, the C-posts are cov- 
ered by Lhe side glass^ im- 
parting an open took to die 



greenhou se. Underneath, 

the chassis and drivetrain 
will be all new, loo. in place 
of die rear-drive, a front-drive 
setup similar to that of the 
□era will be used. Say good- 
bye to the V8 in this model. 
Olds will use a VG as the 
standard powerplant. But in 
a switch from the normal way 
of doing things, the premium 
engine will be a Cylinder 
— Olds' 2. .‘Miter dohe Quad 
Four. 

Thunderbfrd 
Super Coupe? 

That could be the name of 
Ford's top performer in the 
1989 Thunderbird line. Plans 
are to replace lhe turbo- 
charged 4-ey tinder engine in 
today's Turbo Coupe with a 
supercharged VG- 

Will Ford call the new’ mod- 
el a Super Coupe? The VG 
will have 3,8-feerS displace- 
ment, a big boost from the 
2.3-liter Four used in the 
T urbo Coupe, which will 
make for better low-speed 
performance. 

The supercharger will in- 
crease low -speed engine out- 
put, since the device has no 
lag time — a major complain! 
against the turbo. 

Express 

delivery? 

Chevrolet showed its tur- 
bine-powered Express 

dxe;un car on the auto show 
circuit earlier this year. but 
delivery of the car to custom- 
ers won't be lor another 15 

(Pirate tyryi to jqpr $6) 



Hot engine In m fwd Cutlass is a Four: base engine to a V6, 
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Ri-ilnHiippiT. hik! tlrfliunkllr 

A»k yuurdcfti^r far * of llm 

iiiTulod winuH^ 
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good... 

WBT^m 

?*? 1981 . 



Natkmwidf quality survey g2A 
shows, Ford Motor Company is 
making the highest quality cars 
and trucks designed and built 
in North America * *V * * 



1982 . * 

Ford docs it again. . 

1983 . 

And again. 

«* *>«*?<# \*r 

1984 . 

And again. 






1985 . 



And 



again- 



1986 . 

And again. 

V ,-J, V ‘ 4#C- I. '( 

. . # i. 

* on it* a| Qwnttf- 

r^portedi probUtu m a t«m of 
inrveyi of ’81- ‘8ti moddi drugged 
and built in M orth 4m mu 



...we can offer 
« a warranty 



6 0 0 0 O0J 

Ford Motor Company s 
'new 6 -y ear, 60^000 
mile warranty. 

With a quality record better 
than any oll>ei; major American 
carmaker, we realised we could 
give you a better w a rrahty than 
we ever had before. . . 

A ri-year, 60,000 mile 
powertrain warranty on all our 
new Ford , Mercury lJneoln 
and M ci kur cars, our vans, 
and our light tracks * * 

Will) a warranty like that, 
and a quality record like 
ours, there s really no reason 
to go with anyone else. 



Cc wrd^) 

Quality is Job 1. 

Ford • Lincoln ■ Mercury * Merkur 
Ford Truck* * Ford Tractor* 




INSIDE PETHQJT 

frwu rewre 4-5 J 

years, if ever. Details are impressive: 
rear-mounted turbine engine, 150-inpb 
cruising speed, 25-mpg fuel econumy, 
litree TV screens that tell the driver 
everytliing he wants to know about the 
car and his lutatiun* and an overall height 
of less than 4 ft. The btidy panels are 
made of plastic and, in the case of the 
rear deck lid. a balsa wikkI sandwich. 
Express is designed as a highspeed, 
bng-dhUtnce commuter car that will 
travel un special highways at over 125 
mph, That's in the future. For now. 



Chevy put Express together to see how 
a lot of futuristic ideas could fit together 
to a car that the GM division is working 
toward for the next generation. 

Stars and Stripes to 
Intake manifolds 

That seems like a long jump, hut there 
may be a direct relationship. A drag 
reiki i t ion film made by 3M was applied 
to the hull of the America's Cup winner 
to give it more slipperine-ss through die 
water. The film has microscopic 
gTiKives in its surface that reduce turbu- 
lence as st passes through water. 

Now, it has been suggested that the 



NEW 

Breakthrou 



Adjustable Socket Kit 









U S. AND FOREIGN 
PATE MTS PElUOlMG 



This One Tool Replaces Twenty Sockets 

No mewp nfcH5rl for a whole wl of inejiviritiiil * DOUBLES AS A NUT DRIVER Just 



BmrktUs No rnori! hstiintj around m your 
tdul kil fur Elfcfc* Tight s\iu this 
CHANNEL LOCK 906 AdpuffLabL® Socket 
does jt all Replaces 20 nxliviclual sockets 
Fits 20 boll oi nut sszes. belli metric and 
standard Rest of atl 

* IT 5 SIMPLE TO OPERATE JueI Unu 
iho knurled cofLar onci ine tnule acticm 
paws toch into ncon'i-silp gnu on Hiw? bolt 

nui a* shewn in lifustrotions 
F TO LAST precision ■ 

hiyii aradf foroeef steel Toeon (rndugn 
ig Wfihstand l 700 inch lbs icrque 

* COMPACT EASY TO CARRY on your 
tin J.1T, , .11 1 1 1 ii.:k (factor motCrfCylu 



connect i'i 3- B ' scunner handle cm\o rhe 

Adjustable ne^irl 

* SIZE RANGES - Sl&ndard H sizes 
& it? through 5 8 inth^s 

Metric 9 sues S thTongti 16 min 

* LIFETIME GUARANTEE 



Plar-L- CHANNEL! «K 906 nut ix boll 
Rr-r^ie kriurM toliu* lu- UEjJilo&t 111 Triple 
flCttfm ijmvm: Iis-tI' and loch inluacan'l alipgrqi 



Send for catalog information 




For You Who Want Th& dost 
■ 1986CHANNE110CK INC MeaJvill& PA 16335 
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same film can reduce air turbulence and 
drag in intake manifolds, acting on the 
intake stream of air in the sank? way it 
acts on water. Look for some type of 
grooving to appear on the inside of 
engine manifolds in the next year or so. 
Engines will take in more air, and effi- 
ciency (.power output? will rise. 

New tires needed 

Work on active suspension systems at 
Lotus Cars Lid. in England will lead tn a 
new type of tire. That's the word from 
Michael Kimberley, chief executive offi- 
cer of the Lotus Group, who says that 
the tires on active suspension cars are 
subject to different forces than those on 
cars today. "We're working with two 
tire companies (one European, one 
American} to develop a new type of 
tire,” Kimberley points out. w We need 
to soak up more road shock in the tire, 
and there is no need for an extreme 
footprint on the road surface. " 

Active suspensions are being planned 
for a number of high-pedommnee cars in 
the next couple of years. Typically* the 
system eliminates springs and shock 
absorbers, and in their place uses mm- 
puter-controUed hydraulic struts. The 
stmts can control body roll to less than 
3 4 of 1 percent in sharp curves. When 
the body stays level for virtually all 
modes of driving, the tires can be de~ 
signed fur less sidewall rigidity. Oh the 
test Lotus,, the action of the struts can 
be vaned by the driver* thus changing 
the ride or handling. 

''Active suspensions can give you to- 

la! and utter ride control/' Kimberley 

says. "Vnu can hnve either Cadillac 
Boulevard or Lotus Grand Prix with the 
same suspension. " 

Dream truck 

Aerodynamk" shapes and advanced elec- 
tronics are now r spreading (n those 
tough off- road vehicle s. Chevy has a 
Blazer XT-] concept vehicle that cap- 
tures all the advanced features you see 
on many dream cars at auto shows. 

While the XT-i F s innovations admit- 
tedly are 15 years away from produc- 
tion, there are a few details of the 4- 
whed -drive truck that will work their 
way into Blazers of the near future, like 
4- wheel steer, steer-by-wke and 17-in. 
tires. 

Other liints of what's in store for the 
1990s are a steering wlieel that turns 
only 90° to each side, radically variable 
steering ratios that range from lightning 
quick 3:1 at the tow end, to a normal 
16: 1 for highway driving, and an instru- 
ment panel that presents information in 
a 3-dimensional picture. In the latter, 
the gas tank level for instance, is shown 
as a block of fuel that gets smaller as gas 
is burned. The engine is an alLaluniinum 
V£ of 9 if that is much like the engines 
found in ttiday' s vehicles. FM 
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For the Way 
YouCompete... 

You don't have to race to have a taste 
for competition. Or to drive the most 
race proven street tires on the road 
today. Firestone Firehawb performance 
radials. Street tires we've raced at 
America's toughest tracks, pushing 
them to the limit to prove and improve 
their performance in our own Firestone 
Firehawk Endurance Championship 
series. The same ones you can buy now 
at vour Firestone retailer. Our V-specd 
rated Firehawk $V“* Our H -speed 
rated Firehawk GT. "* Proven in 
endurance racing like noother street 
tires made. Because, like you, we're 
driven to win. 

Firestone Firehawk 
Performance Radials 

Driven to Win. 



In competition, Firehawk performance radials are modified by shaving their treads to racing depth 
See your Firestone retailer for written speed rating and tire safety information. 






Workshop 
Mimcours* 



BY ROSARIO 
CAPOTOSTO 






Use a T-bevel to check angle of a miter cut- Hold tools handle, or 
stock, firmly agat nst the wdrkpictc edge, sriding, pivoting steel 
blade adjusts up to ISO Tighten wlngnut to hold blade securely. 



Using A 
T-Bevel 

T his simple tool is indis- 
pensable for marking 
transferring and checking an- 
gles. The Riding T-bevet, 
also calked a bevel sqUJire, 
has a pivoting steel blade that 
adjusts to mark angles from It 
to Ltffr. It's particularly help- 
fill when marking odd angles 
and dovetail joints. 

Use a protractor to sot 1 lit; 
T-bevd to a desired nngle. 
Hold the tool's handle against 
the base uf the protractor, 
align the blade's edge with 
the protractor centerline and 
adjust the blade to the de- 
sired angle. Lock the blade 
by tightening the wingnut. 

It's even easier to transfer 
an existing angle. Simply ad- 
just the blade to match the 
angle and then lock it secure- 
ly. You can now transfer the 
angle to a workpiece or read 
she degrees of the angle di- 
rectly off a protractor. 

Another useful application 
for a T -bevel is to check 
power tools when doing sin- 
gular work. This includes 
setting exact blade angles on 
a table saw and radial-ami 
saw. Also, set the angle of 
the worktable on drill press- 
es. band saws and jointer 
fences. Although power tools 
have angle indicators, these 
scales often are inaccurate. 
Use the T-bevd to check and 
reset the indicators. 

Sliding T- bevels arc sold in 
hardware stores and through 
mail-order tool catalogs, 
Prices range from S 10 to 
SStl. — Rust i nu Capulf/Sltt 



s*\ 
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Adjust me r-twvel to a desired angle with the aid 
of a protractor. Hold the tool so that its blade 
aligns exactly with the protractor s centerline. 


Alter setting the T-brvel to the desired angle, mark 
the workpiece using a utility knife. Hold the tool 
firmly against the work and Keep flngm away. 


■ * 




jP* 


To transfer an existing angle, loosen the blade and 
slide the tool against the angle. Then, tighten the 
wfngmst to lock the steel blade In position. 


Sliding T-bevel Is an excellent tool for checking 
bevels and chamfer^ too. Here, the tool Is adjust ed 
to 4 y and is being used to check a chamfer. 


A \ ^ 

ji\ 
0*^ 1 
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Use d sliding T-beve I to position blade angles Bore angular holes accurately with the help of a T- 
exactly. Extend the sliding blade fully vo allow the bevel. Adjust the tilting drill press worktable until 
handle to rest flat on the htw table s surface, the tool p blade h parallel with the drill bit. 
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The right side ot mis deck was brightened quickly and easily in loss lhan 30 minutes whlh h spray applied ion of new Mfofman Deck Brightener. 



...thanks to Woiman Protection Products 




Restore 




Protect 




Beautify 



Whether your pressure-treated wood deck is 
brand new or oid and gray, you can do some- 
thing right now to restore, protect, or beautify 
it, The Wolmanlzed - pressure-treated wood 
people have a complete line of products for 
total deck care. IVofman" Deck Brightener to 
restore oid, weathered wood to a bright, natural 
look. Woiman RainCoat^ Water Repellent to 
protect wood by minimizing warping, splintering, 
and cracking. Woiman ■ Deck Stains with water 



repellent to beautify and protect pressure- 
treated wood. You’ll find them all in a Woiman 
Deck Care Center at quality building supply 
dealers, hardware and paint stores. For infor- 
mation about your deck problem, or the location 
of a Woiman Deck Care Center near you, call 
1-800-556-7737, Or write to the Hoppers Com- 
pany, Inc., Protection 
Products Division. 

Pittsburgh, PA 15219. 




From the Wolmanized Pressure-Treated Wood People 












to - - a 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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Audio 



BY FRANK VIZARD 



Digital Dexterity 




Ktmvood eimpllftpr had digital inputs for better CD ifrund, 



I f you thought "digital 11 was 
a word only to be used to 
describe a compact disc play- 
er, think again. In the near 
future, every component in 
an audio system will be able 
to bear the word "'digital,” 
Toward the end of this 
year, for example, digital au- 
dio tape (DAT) players will 
arrive on store shelves. DAT 
decks promise the perfor- 
mance of compact discs with 
the convenience of cassettes. 
DAT offers recording capa- 
bility while CD does not. Ad- 
ditionally. DATs smaller size 
makes it even more suitable 
for personal portable and car 
audio products* 

While DAT is still some 
months away, sutite hi-fi am- 
plifiers already sport the 
word digital, Two examples 
are the Kenwood KA-3300D 
and the Luxman LV-1U9 am- 
plifiers. 



At this point in time, the 
word digital used In connec- 
tion with amplifiers means 
the amp is capable of receiv- 
ing an input signal from a CD 
or DAT player in purely digi- 
tal form. In the past, the 
digital signal would have to be 
converted to analog form be- 
fore ii could be routed 
through an amplifier. 

Postponing tlie digital-to- 
nnalug (p/A) conversion 

stage SO that it takes place 
wilhin the amplifier prevents 
the slight degradation of the 
signal that would normally oc- 
cur when the signal is trans- 
ferred from the Source unit to 
the amp. Having listened to 
the LV- lira on more than one 
occasion, the sonic benefit of 
a direct digital-to-digital con- 
nection is audible — although 
you do have to listen closely 
to appreciate the improved 
performance. 




To take full advantage of 
the digital connection, your 
CD or DAT player must have 
digital output jacks. Not ev- 
ery CD player on the market 
has digital outputs, but as you 
might imagine. Kenwood and 
Luxman both have such mod- 
els, Kenwood, in fact, makes 
the connection between its 
DP-33U i tJD CD player and the 
KA-33UUD amplifier with a 
fiber-optic cable. This nepre^ 
sents an effort to keep the 
signal as pure as possible, 
since fiber-optic table is vir- 
tually free of distortion, 

Both the Kenwood KA- 
3300D (Sum and the Lux- 
man LV-109 ($1500) are 
Compatible wish CD players 
that kick digital outputs. Un- 
doubtedly. however, digital 
inputs and outputs will be 
common on many compo- 
nents as time goes on. 

While digital amplifiers are 
sure to be commonplace m a 
few years, the digital format 
is spawning a few unusual 
items. Sony, for example, 
has developed a multiplay CD 
unit. Its front- loading carou- 
sel resembles a pizza tray 
capable of holding up to five 
discs. The CDP-C5F (*500) 
is an alternative for people 
who don't want tu be both- 
ered with magazine -loading 
multidisc players. The CDP- 
C5F offers sex hours of con- 
tinuous play and the pro- 
gramming of up to 32 
selections. Disc- to-tfisc 

changes are made in about 
three seconds, 

Tlie CDP-C5F is also one 
of a number of new Sony CD 
players incorporating a new 
aspheric optical pickup lens. 
ITiis single lens weighs a 
tentli of a gram and is about a 
fifth the size of previously 
used multiple-lens designs, 

Innovative 

speakers 

If you ask most people to 
describe the appearance of a 
loudspeaker, they II draw a 
rectangular box, The vast 
majority of speakers do have 
a box-like shape, but a few 
manufacturers have, devel- 
oped speakers that are any- 
thing but square. 

A West German speaker 
company called Magna s- 

phere, to name one example. 



has three models (Beta. 
Gamma and Delta II) that use 
ball-shaped and baffle -free 
tweeters and mid ranges. 
Only the woofers are housed 
in traditional enclosures. 

Winner of a number of au- ; 
dio awards m France, these 
hall-shaped drivers are de- 
signed so that the liigh and 
midrange frequencies ema- 
nate sound in nil directions in 
much the same ivay a naked 
light bulb emits light. When 
the speakers are properly 
placed at least 2 ft. from a 
wall, you should not be able 
to perceive the direction 
from which the sound is com- 
ing. Magnaspbere speakers 
are expensive, however. List 
price is $895 each for the 
Beta model, $1095 for the 
Gamma, and $1495 for Lite 
Delta JL Magnat America 
Inc- of Marblehead, Mass,, is 
the U-Sh distributor. 




Sound Cyflnden frpm Qtim 
Acoustics — musk-ln- the -round. 



A mare unusual speaker 
shape comes from America's 
Carver, belter known as an 
amplifier maker. The Amaz- 
ing Loudspeaker is 6 ft, tall 
and weighs 145 pounds, hut 
is only 1% in. thick. The 
price is also amazing: $1500 
per pair. 

Finished in block lacquer, 
die Amazing Loudspeaker 
uses a long ribbon driver to 
reproduce frequencies aver 
125 Hz to well beyond the 
audible range. This long, un- 
interrupted acoustic line is 
critical to delivering lifelike 
height, depth and width infor- 
mation. says Carver. The ar- 
if'ln Tirp f. j mi Jr> jxiw 
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three great 
skylights 
from 






We have three quality built models 

which will give what you want In a 
skylight. . , 

♦ attractive low profile domes— two 
layers of acrylic [25% better insulator 
than glass) 

* removable screen — can be replaced 
with a third layer storm panel for extra 
insulation. 

and more . . * 

“standard copper flashing of one piece 
design can be installed leakproof in less 
time than any other unit. 

• NEW FOR 1906- Roller shade system 
featuring SUN 5CREEM— energy efficient 
solar screonfcng. 



Servd cotar brochure a complete info to: PMS? 
Awn* 



Adflrra _ 

City 



Stvti 
a tip 



SKYLIGHTS 



140 CantaguE Hd 
HfcWillt. .NY 1IB01 
Slfr93iO£0£ 



AUDIO 

fCnTrfmiwtf frmn 

ray of six planar subwoofers for the 
lower bass frequencies uses dipole radi- 
ators, meaning they emit sound equally 
from their front and rear surfaces. The 
great weight of the speaker prevents 
the pwnel from moving in opposition to 
the subwoofers. When placed against a 
wall, the overall effect is of a large, 3- 
dirnensional sound stage. 

Less expensive but perhaps as unusu- 
al are the Sound Cylinders from Ohm 
Acoustics of Brooklyn, New York, Lift- 
ing for $549 per pair, these speakers 
utilize the unique Ohm Walsh driver, an 
inverted speaker cone mounted face 
down from the top of the cylinder. The 
sound radiates off the back of the cone in 
all directions. Treble response is sup- 
plemented with a tweeter mounted on 
top of the cone. 

Like the Carver speaker, the Ohm 
model attempts to create a single sound 
wave emanating from one driver,, a 
methodology both companies fee] is su- 
perior to the sound pattern created by 
two or three drivers handling various 
portions of the audio spectrum* Magnas 
phere, by contrast, holds to a more 
traditional radiation pattern but uses its 
ball-shaped design to spread the higher 
frequencies over a greater area, 

AH three companies (and others using 
more box-like designs) are attempting 
to produce a sonic image that cannot be 
localized to a specific point of origin. 
Success means a 3-dimensional sound- 
stage that allows you to sit anywhere in 
the room. For these companies, failure 
is defined as a flat stereo image which 
confines you to Hstenipg from a point 
equidistant between the two speakers. 
Ironically, and somewhat indicative of 
the direction speaker makers are head- 
ed, this very definition of failure would 
have been deemed the formula for suc- 
cess just a few years ago. 

GM goes digital 

General Motors has followed Ford in 
offering Et compact disc player for the 
car. The CD player is a floor-mounted 
model that aJso includes a 6-disc storage 
compartment as part of the arrange- 




Nlkkos AVR-&5 has Jacks for hi-H and video. 




menu 'The CD player is designed for 
dealer installation on the Chevrolet Ce- 
lebrity, Oldsftwibile Cutlass Ciera, Bukk 
Century and Pontiac 6000. Plans call for 
the CD player to be offered as an option 
on Live Buick Electra, Park Avenue and 
Cadillac De Ville in the near future. 

After driving a Cadillac test car 
equipped with the CD player, I have to 
report that the sound is admirable. But 
having the CD player mounted on the 
floor makes operating the unit some- 
what difficult, requiring you to take your 
eyes off ihe road more than you might 
like. ITie GM CIJ player is also a definite 
add-on. being linked to a separate in- 
dash cassettefrecdver. One wonders 
how many people who are willing to 
listen lo CDs will also listen to cas- 
settes. A CDAuner model might be a 
better option to offer 

GM's CD player does have one fea- 
ture unique to the genre — a manually 
operated audio compression circuit. 
This circuit compresses on a 2:1 ratio. 
Assuming lOOdB of dynamic range, for 
example, the compression button will 
reduce dynamic range to 50dB. 

The audio compression circuit is de- 
signed to raise low volume information 
above the car s noise floor, pud prevent 
high- volume pa ssages from reaching the 
threshold of pain. The effectiveness of 
the compression circuitry may well de- 
pend an the type of itiusk: to which 
you're listenmg- 

A good deal of rock ’ri roll may remain 
unaffected by the compression circuitry 
while classical music, with its typically 
greater dynamics, will be affected im- 
mediately 

A/V honeymoon 

Lots of receivers these days boast audio 
arid video inputs that let you route the 
audio signal from your VCR through the 
stereo system. Many manufacturers say 
this simple connection constitutes a 
marriage of audio and video, but Nikko, 
one of the smaller Japanese hi-fi compa- 
nies, says the marriage is far from 
consummated. 

Nikko's AVK-65 might be the only 
true audio video receiver on the market 
in that it has a cable-ready 139 -channel 
TV tuner as well as an AM/FM tuner. 
The remote control for the AVR-65 
allows you to switch on the TV and 
change channels- 

The 65-watts-per<hafmd receiver 
features an M F fS decoder for stereo TV 
broadcasts, an SAP decoder for alter- 
nate language programs, and audio and 
video inputs for two VCRs that permit 
bi-directional video dubbing. Its list 
price is $750. 

Whether you're looking to upgrade to 
MTS, upgrade a monaural TV, retrofit a 
limited-channel TV. or simply upgrade 
to a new receiver, the AVR-6S audio 
video receiver fits the bill. m 
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NEW/ HOME 




J acobsen's new riding 
mower offers an attrai:- 
live combination d power 
and convenient features. 
Power comes from a heavy- 
duty Briggs & Stratton l/C 
(industnal/commerdaJ } 11-hp 
gas engine. The aluminum 
engine has a cast-iron cylin- 
der liner that permits piston 
sleeve rebonng. Hardened 
valves, rotators and valve 
seats, also add Lo longer en- 
gine life and less costly re- 
pairs. according to Jacobsen. 
Features include electric 
start, 3lM-in.-wide cutting 
blade, raek-and-pinion steer- 
ing and a 5-speed gearbox. A 
unique through-! lie-deck dis- 



charge system dimmates a 
side-mounted chute to permit 
dose trimming. An optional 
twin-bag rear grass-catcher 
($2l,Hj) accepts two ,'tO- gallon 



Riding mower has a powertut 1 T-tip, 5 - 

ipced engine with A ICMrt turning rfldJia 
Wear gr^uj-cflfcoer discharges Into two 
standard 30-gallon iraih hags [above). 



trash bags. The mower coses 
about StfKM) dt Jacobsen deal- 
ers. Fur more information 



and details, contact Hoine- 
iite/Texiron, Box 7047, 
Charlotte. NC 28217, 



Letter-perfect message maker 



The LetraGraphix fettering 
system lets you produce pro- 
fessional -qualit y newslet- 

ters, fliers, and signs quickly 
and easily. The typesetter’s 
magnetic pad and transparent 
rule bold the paper securely 
to eliminate the No, 1 prob- 
lem with using rub-oti. trans- 
fer type ^-misaligned letters. 
A quick rub with the provided 
stylus transfers letters from 
a type sheet onto the paper 
or poster board. Type sheets 
come in various styles, sizes 
and colors. The system in- 
cludes a typesetter, align- 
ment bar, type sheet and sty- 
lus. It costs about $80 at art 
supply shops and stationery 
stores. For details, contact 
Letraset, 40 Eisenhower 
Dr.. Paramos, Nj 07652, 




To produce pro^eHtatifll-fook- 
ing slgm, pasiers and filers, sim- 
ply position type sheet, n* let- 
ter with stylus [top] and gently 
110 type sh«l (above), Typeiet- 
l tt'i magnetic pad and irars 
parent ryfc helps fo k«p the pa- 
per and type aligned jbelowj. 





Quick-find 

organizer 

This compact; wall-hung cabi- 
net provides neat storage for 
tough-to-find items such as 
postage sumps, pencils, 
tape, envelopes, coupons and 
spare keys. Called the Fmd- 
It Bits Til Pieces Or^ntiur, 
it's made of plastic and mea- 
sures 5(4 in- deep x 14 ‘4 in. 
wide x 21 ; Wi in. high. it p s sold 
al borne centers and depart- 
ment stores in brown, oyster 
while or almond for about 
$37* For details, contact Es- 
sells Pendaflex, Clinton Rd. , 
Garden City. NY 1I53JJ. 

Piggyback 
air blower 

Btow away leaves and grass 
clippcngs from your drive- 
way. sidewalk and lawn with 
the Solo backpack air blower 
(Model 412-B). This com- 
pact, yet powerful, airblower 
has a IVi-hp. 47-cc F 2-cycle 
gas engine with electronic ig- 
nition. It weighs about 2 d 
pounds and measures 11 x 18 
in. wide x 24 in, tail The 
blower is sold at Solo dealers 
for about $340. For details, 
contact Solo. Box 5030 , 5100 
Chestnut Ave,, Newport 
News, VA 23605 . PM 



Wall -hung cabinet offers lots of 
storage Fgr III tie Items, It serves 
as a message center too. 




Solo's powerful backpack air 
blower cornel with a flexible 3- 
Jn.-dla. hose and m 3-ft-long 
rrmovabre plastic nozzle. 
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Do household 
chores make a mess 
of your weekend? 



Don’t fel weekend chores paint you into a comer Take 
charge with Ingersoll-Rand's portable WorkBench 
Series air compressors, tools and accessories. Now 
you can power through your painting projects, 
or any other household task faster, easier and better 
than doing it by hand. And still leave time to enjoy 
the rest of you r weekend. 

WorkBench air compressors are available in 3/4-HP 
hand-held or tank mounted models that deliver 

years of high performance air power to do those jobs 
th at make a m ess of your weekend . 

Take charge of your weekend with ChargeAir 
|Work Bench Series compressors, tools and accessories 
Ifom Ingersoll-Rand. 

For your nearest retailer call 1-800-535-0505 



by Ingersoll-Rand 





Electronics 




BY STEPHEN A. BOOTH 



Korea Ups The Ante 

I a one would describe t he 
history of bonus video as 
dull — or orderly. Fdkjwing 
the format battles of the past 
10 years is almost as vexing as 
trying to keep score on the 
Thirty Years' War of 1 7th cen- 
tury Europe, 

The technological scrap 
heap is littered with the bones 
of formats that foundered. 

Toshiba's LVR [longitudi- 
nal video recording ) sy> 



—exactly the same as today's 
analog audio cassettes im d to- 
morrow's digital audio tape 
(UATk In (act, the 4mm sys- 
tem proposed by Samsung 
uses exactly the same metal- 
partkie tape found in DAT, 
;md it’* housed in exactly the 
same cassette shell. 

That' 's [kilJ that 4 mm j 




tern never reached a re- 
tail shelf. Technicolors 
V r m. CYC (compact video 
cassette) system and the Phil- 
ips V#i a V-2QQQ failed to 
catch on with the buying pub- 
lic. Beta, the first home VCR 
format , today defends a dimin- 
ishing empire against the en- 
croaching YHS system. 

In the camcorder arena, 
Smm, YUS and VHS-C are 
battling one another for domi- 
nance in home movimaking 
—and yet another contender 
might weigh in. By this time 
next year. Korea's Samsung 
Electronics might join the fray 
with a ^idecj format of its own, 
called 4 mm 

That's right — 4mmJ The 
name derives from the ap- 
proximate width of the video- 
tape used to record images 
and sound, That tape actually 
measures 3.81mm ( l T Upi in.) 



Samsung s 4mm camcorder can 
record from J'/j-ln LCDcororTV. 

and DAT have in common. 
They share the identical VCR- 
like helical-scan system to 
store and retrieve signals on 
the tape. Helical seaming lavs 
tracks diagonally across the 
tape width, to store more in- 
formation. 

A drum 30mm in diameter 
holds two magnetic heads 
spaced 180 c ' apart, anti rotates 
at 2000 tpm — slightly fester 
than the ISOOrpan of Beta and 
VHS. Tliis is where the simi- 
larities between 4mm and 
DAT cease. 

For DAT, the metal-parti- 
cle tape passes by the notating 
[leads at u rate of 8, 15mm per 
second. That's 1 J in. per sec- 
ond t ip!*) in English. Thfe 



might seem slow compared to 
the 1 vip* talc of today s ana- 
fog cassettes, but the 2000- 
rpm helically scanning heads 
combine with tripe travel for n 
“writing" or recording speed 
of 123 ips. 

That writing speed is suffi- 
cient co cover the audio hand- 
width of 2U Hz to 2D kHz (20 to 
2D, UU<) cycles per second) and 
yield two hours of digitally 
encrypted musk- But tite ana- 
log waveforms that constitute 
a video signal extend into the 
megahertz (millions of cycles 
per second) range, To achieve 
the faster writing speed video 
requires, Samsung has modi- 
fied DATs operating system. 
According to Tae-Won 
Moon, chief of Samsung's Ko- 
rea-based video research and 
development, video recording 
requires a near-dou- 
bling of tape speed, to 
16. Imm per second, That's 
between k- h ips and % ips 
— about Naif the 1 !&4pi 
speed of YHS tape in the 
standard (SPj mode. 
Additionally, Moon explains 
that Samsung's modifi’ 
ca tion also Calls for the 
tape to wrap ISO 6 
around the head 
drum This b twice the 
iieadwTap' 1 needed far 
a DAT system. 

The result of these 
changes is one hour of vid- 
eo recording drive, with fre- 
quency response that 
readies 2 MHz before drop- 
ping off by ft to 7 decibels (dB). 
Horizontal resolution is about 
230 laves. Signal-to- noise ratio 
hits 42 dB in video and 43 dB in 
audio. In case these specs 
seem unfamiliar to you, they 
represent about the same lev- 
el of picture and sound quality 
you'd get from a VHS-C cam- 
corder. The video specs are 
about the same as Smni's, but 
the latter format yields much 
better sound. 

You might wonder why any- 
one needs yet another video 
format— especially since Sam- 
sung's 4mm doesn't seem to 
offer much more than its cum- 
petiturs, except for smaller 
size. Samsung's 
response to this 
obvious question is 
that the 4mm for- 
mat promises to 
unify audio and vid^ 



eo* once and for all. The com- 
pany s ultimate goal is a dual- 
purpose home tape deck that 
would play and record both 
4nun video and DAT music 
cassettes. The deck would 
have a single tape transport 
mechanism, and adjust its tape 
spied and head wrap according 
to whether video or audio m 
desired. 

Regarding quality, Sam- 
sung's Moon says the video 
frequency response will im- 
prove a risihle 3 to 4 dB when 
new, metal-evaporated tapes 
are available. 

Ho adds that two hours of 
video recording time is also 
possible. Moreover, the audio 
can be enhanced by incorpo- 
rating (he same depth -multi- 
plexed FM recording system 
used for 8mm, Beta Hi-Fi and 
VHS Hi-Fi equipment. 

For the time being, Sam- 
sung will concentrate on 4mm 
camcorders only. The compa- 
ny plans to introduce a tiny 2- 
poundcr. priced around 
S130G, by the time the 1388 
Summer Olympiad opens in 
Seoul, South Korea. 

Another clone 

It's just as we predict- 
ed — 1987 will be a banner yeiir 
for computer discounts. 4Tie 
popular IBM PC continues to 
be (Littered by a legion of 
inn tutors, all vying to deliver 
the most performance at the 
lowest price. 

TSte latest PC done to hit 
these shores hails from Great 
Britain's Amatrad and is dis- 
tributed stateside by Long- 
view. Texas-based Video, It's 
called the Amstrad PC 1512 
and comes in a variety of bar- 
gain-priced configurations, six 
fa aw 







Another bargain brain: Armtrad PC 1512. 
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TRODUCI NG ■ 
^^^K-SIZE 



It’s a whole new animal. 

Built new from the inside out. 

Not just a greatly improved truck Not just a lot of 
refinements. By every measure, the 1988 Chevy is an 
entirely new truck. Leaner outside for better perfor- 
mance. Tougher, roomier, more aerodynamic. 

It gives you the heaviest base payload of any 1 /2-ton 
pickup* the most standard power in 1 /2-ton pickups 

Outside, theres two-sided galvanized steel protection to 
help make it last longer Inside, there's more cab room than 
Ford. More shoulder room than Ford or Dod« 

Check out the new full-size Chevy 
Pickup today at your Chevy dealer's. 

And find Out what it's like to drive a 
whole new animal. 







Massive new frame 
ihai's bigger and 
heavier than before. 





r* 

#Ti 



\ * > ‘ * 

“■ r 

Most standard power 
iii half-ton pickups: 
the fuel -in |#c ted 160- 
HP VorfeC V6. 

Most V8 power and 
torque ova Noble In 
pickups under 

8,500 lbs. GVWB: the 
fuel-injected 350 VS. 



Standard rear-wheel 
anti-lack brake 
system tor stable, 
smooth stops empty 
or loaded, on slick or 
dry pavement. A 
remarkable achieve- 
ment In control. Sys- 
tem operates In 2WD. 



Fully independenl 
front suspension. 
Standard on 2WD 
and 4W0. 





Heaviest base pay 
load rating of any 
halt-ton pickup; 1 



Highest highway gas 
mileage gf any full- 
size pickup': I PA 
est. 23 highway MPG 



i 
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ELECTRONICS 

tContWUful JlWit 'iT! 



Don’t count on ordinary cleansers in the ZUD ZONE! 





Extra stain removing power where you need it most. 



0 Ftcnttwas run From workshop 
tools. 

(2;* DiMaliou marks Irum alum I- 
nom bike p ana. 

(_3 i Rust Prom metal palm lumiture. 

ft) fit moves rust Ifom window and 

^ porch screens 

0 And tiard-watar spols kom 
$laitiPes& si ifEi garden tools. 



You'd fmd dozens of ZUD ZONES m Ifirr 
wrHtahnp. 1 -ddI shed, gMg n rtud aruurhd 
the home In d even works whtiie Cornel 
And Ajax' tan an lough mst stains m baths 
hn^m jrul tpilgl bowls Us unique formula 
liquete and dissolves laugh slams sc the; 
nnse away 

Zud works wlwifl ordirwy cleansers 
tad 

l!Hr Bov* -MOffjy (k* 




An outstanding watrh ra/ue; on land* at sen, and underwater . . - 

Navigator™ Watch 

Now. with new ratcheted safety t jhq^ 
bezel, and still only ^22 

r "Bul jrwrf Ihe ad for nn en?u better deal! 

■ear lhi5 w*Dch to work, to play, to swim and dive — and Id 
nilly. The ^.■ 1 ^ 4 ^ Watch ls steered by j sophisticated, 
uitnv accurate Ja panese quart: mwemenl that h puwered by 
a trny memiry celt. It should Lost at lead 16 months buteru 
you need replace it^TTte Nai *T$nlnr r9 has in th luimmius 



w 



Mirv 



analw dial arid LCD display. El jpvss ycau dual I Line 
cajwhifily. The LCD display snows hmewntiniMiitsJy — 
in 12 -hr or 24-hr. mode. Tush the button and you. display 
day and dale. There is a 
anti a. tfwftduibte hourly t: 
chronograph reads in 1/100 5 
jr Lap‘ 1 modes. A light swift: 



rfi Thf 
*»* If 

\*w\ Rv*wnrp a sitfi- 

hr Jtntm^ unitAliiTTVL 
Thrair ii wity on** prat 
luiir Kn^rtUr" hhlrft' 

FOR FASTEST SERVICE,. ORDER 

TOLL FREE (800) 621-1203 

34 hours r day, 7 doyi a wtfk 

PlrtMt gfW cptdrr #1015 ]i YOu pevfer mjJ 
check, ot card authorization and reparation Wr 
need deytime phone for aQ mders W Sfuang bjnV 
hr-rhmryr craft? WfefAiutoC *h in without this in- 
formation. UF5' insurance: 15.95 wc 
Wrirh r $6,95 fnr ihiw Add ton (off CA Jrlh- 
ety. ’Em hM 30-day -return and one year warranty. 



the button and you display 
day .ind dale. There is a subtle yel insistent alarm 
and a switchabft hourly time signal. The stopwatch/ 
Mss. and has "interrupt* and 
wfes. A light swifth illuminates the display. 

hhicfc is totally executed in black 
metal Lndudingthe Linked, stainless steel band. It is water- 
proui to 150 It. The new P exclusive ratcheted salety bezel 
prevents you hum staving underwater kinder lhan you had 
planned The crystal is "mineral gjass— it will never scratch . 

Reimport these outstanding watches dirediy in laigc 
Quantities and ate able to offer them for fust $49.95. Nation * 
at cataltjg houses lifter the identical watch ter $120 ur imic, 
and thaFs Uathnif the rachudire safety bezel- But here is an 
even better deal . ftu u two far and we'd send you a 

thwl one xhiatuleiit FREE, Ei^r/f our compliments lake 
advantage of this outstanding offer while it lh available 

MottJ Far quantity orders (lM+i, with yvur com- 
pany IchLTH] nn Ltw did, call Me. timrat Orani at 
L-U5-) or milt him it the address l«low. 



1 3S tewnaeixl Street, San Francisco. CA Miff? 



models in all. Amstmd p s line begins with 
m JP800 package that includes a muno- 
chrome display monitor and single 5%-in. 
disk drive. Another SI (13 buys a dual-disk 
system, and $L10U gets you two disk 
drives with a color monitor. At th* top of 
the line is a color system with ^mega- 
byte hard disk, for ® 151X1. 

Common to all the PCs in Ams trad's 
lineup is 512 kilobytes of random access 
memory, expandable to WOK, and an 8- 
megahertz processor. Also standard is a 
built-in color graphics adapter. Five ^ift- 
ware programs are packaged with the 
system, including the MS/DOS 3-2 oper- 
ating system. Tile keyboard Ls full-sbe, 

Kid-vid 

First, there was designer je-ins for kids. 
Next came cdugnes for the Eads and 
perfumes for the lasses. Obviously, 
what's beet] missing frtwn the tough lives 
{if Lucky's upscale Lints is a video cam- 
corder just like the Irilks use. Wanna bet? 

Get ready. Santa, because the elves at 
Fisber-Fricu ElecLrunics are w r orking 
overtinae to -deliver dieir PXL 2IVX1 kidcSc 
camcorder in lime for Christmas. 

llie ingenkius 2-poundcr will seB for 
5150 — unless your kids demand the "de- 
luxe" |2Q0 package with a -1 1 \,.-in. monitor 
to call their own. Why ingenious? Because 
F-P's PXL 21KXJ uses regular audio cas- 
settes to record video and sound kun- 
ning at a superiast 13 l A ips, a regular C-^J 
cassette can hold 11 minutes of hkick-and- 
white video plus soundtrack. Pbybark 
cornea directly from liter camcorder when 
it's hooked to the antenna of any TV. 

PXL 2000s quality is quite decent. The 
lens is prefocused from -1 in. to infinity, 
and rotates tn adjust for indoor or outdoor 
lighling. All Hie junior videograplier need 
do Ls peer through the viewfinder and 
press Lhe record trigger. SLx AA batteries 
yield five hours of record/ptayback lime. 
The PXL 2000 comes in a high-tech 
anthracite gray and. says F-P. Ls appropri- 
ate for diildrcn 8 years ^umJ older. M 




FUwr-nrtCe PXL 7000 camcorder audio 
rapes to record bAw video movies. 
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Special Offer for 
those who have 
never built a 
ship model 

before! 

0/>/y fa9.9ff 



YVbuldnt you tove to build 
this histone ship model? It's a 
true lu-scaie. 2T replica ut the 
Z^masted schooner Swift, a Virginia 
ptlcn bnal erf Iftfft. Wrll P now ynu 
>: jnl And yen dunl haw In tv a skilled 
craftsman to do so 



It really isn't hard 

Siwn If you've never built a mndel 
before, you c;m experience I he relax- 
ing pleasure and pride Uf accomplish- 
menl that Li offered by this fascinating 
hobby. You can build the Swift The seorefs 
in our kit. designed especially for the first time 
mudder, wtth prc-cul parts that make assembly easy 
Clear, large scale plans and instructions that virtually lake you 
by the hand and guide you every step of S he way through hi iu Pi 
of ihe motf relaxing lun ymill ever have. And when completed 
- a museum quality model You'll display with pTide P with 
gleaming bmss hi tings, walnul planked hull, drikdtL- rigging - 
Lifelike in every detail, 

Quaiil y you can see and feel 

The materials in our kil may be better than those used in the 
original Swift. The keel section and frames are pre^cut plywood, 
readv for quick assembly- The Stiff's hull is planked twice; 
once wtth thick flexible Llmewood for strength, then overlaid 
with planks of African walnul for taming beamy 

Vbu don't have tu make the fittings - wiAv dune that fur you. 
Our kit contains read y-to-use blocks and deadeyes of 
ram, yellow boxwood. We include eye Eels, bracers and tv Lay- 
ing pins - over parts of solid brass' Even I he cabin door 
hinges are brass, as are the 2nt! immature nails you'll u 1 ^ So 
Lin-ten I he planking tu the hull and deck. And, since the 
original wooden Swift hid Ho pi.lsLaL parts, Our kit doesrVl 
either - anywhere? 

Creative? And how! Qv^rwhelntin^? Nc.il a bit* But be pre- 
pared fur hours Lit i he most challenging, engrossing, relaxing 
fun you've ever hid 

Miniature Cannon Kil Bonus! 

bcl of two solid brass iannun on wal- 
nul carriages to be mtiunted iinmlship 
54.00 value. sent TREE with your order 



ALLimt. 

An ’"Everything you'] I need" special offer; wtlh free 
tools and handbook. 

We want to introduce you to this great hobby, nuw! So we’ve 
made it easy for you to get started Our special ofler includes 
the Swift kil plus. .iLb the tools yuuTL nt*^d to build her phers, 
hammer, knife, file, tweezers, sjndpaper. glue, wood nil, and 
more Ytoul! also receive a free copy ol "Ship Models from 
Kits," a 110 page beginner's guide. ’Vbu do n't have to buy any* 
thing else. The tcKils normally cost $17; the bonk retails for $7,95. 
frul they're yours, FREE when you huy the Swift kil at its regu- 
lar Ilhv price erf $29 ,95 ( phi# S3-W far delivery). 

Credit card holders order loll free. Call 8Q0-228-5588 h 
24 hours a day, Of use the crmjpdrt below to send check or 
money order. Order kil No. AL139TM, 



M< P^¥ illll 4-iilnL *lMp 
rti-nV! UlUlir^^Lnil 
f-hl I h. ilh iftiuri'rdiT 



Ospl FV-57W 

Model Expo Inc. 

29 Just Road, Fairfield. N J 07007 



Please send me kits of Ihe Swift (No. 1347TM) at $39.95 

pin- FREE tools, books and cannons. Check or money 
order enclosed. fAdd $$Q0 for delivery. NJ. CA, and IL 
residents must add appropriate sales tax.) 



Name . 



Model Expo, Inc. 

23 Jusl Road, Fairfield, N.J. 07007 



Ad dlx-n-h . 
City 



Build This 
Beautiful 
Wooden 

Ship 
Model 



Visit our Stores! 

2750 W Seuulvada Blvd 344 Rid 50 Road 
T D rrance CA 905Q5 Wilmette, I L GM9 1 



25 JuSI Road 
Fairfield, MJ 071507 



Stine Zip 

1 1 h-wltirfrtdtrl^hird nmi frtjij ■rlirrn nmr pitfriUK ‘■vrlhin JDdjfiliTt .1 lull 
n/turid 

rlfluMIESpa, live. l&Jll 



J 









Big Stick 



Join the Club 

If you worry a lot when you 
have to park the family 
Porsche in a nasty neighbor- 
hood use the Club. It's an 
antitheft device that lucks 
through the steering wheel 
spokes, effect! vely prevent- 
ing the car from being driven. 
Bright red high-strength 
stee l is highly visible, too, If s 
$59-95 for cars, $6R95 for 
trucks (plus $4 postage ) r The 



The Club will make this £8f 
tough to move very fan 

manufacturer. Winner Inter- 
national, is at 1334J Kimberly 
Rd, P Siiaron, PA 16416; 412- 
9SM152. 



Hold-Ft kefps your stuff from moving around Jn the back. 



Year-round sledding 

Ihe clever Bed-Sled will 
make it easy to get anything 
opt of the back of your pickup 
or van. but mnsi peuple*will 
use it for tools or building 
materials, the tilings tliat 
need to go on or off the truck 
often. It bolts lo the bed, and 
easily rolls 'way out, so ail 
that stuff in the front of the 
truck is easier to reach. 
Saves lifting up heavy objects 
like toolboxes over the side 
of the box, toon Depending on 
the sbe, it costs from $265 to 
$440, from Davisott-Wood h 
5055 N Harbor l)r. p Suite H r 
San Diego, CA 92106: 619- 
226-0933 M 



H old-) t is a cross bar with 
neoprene-faced pads on 
both ends lo hold cans or 
boxes, or whatever else, 
from sliding around in the 
back of your truck. Made of 
galvanized steel, it installs 



and removes in seconds. 
Write to Hunt- Davis, Inc,, 
9500 Roosevelt Way N.E., 
Seattle, WA 98115, for the 
dealer nearest you. Depend- 
ing on the size, it costs from 
$2195 to $27.95. 



Soft touch 



Staling, too-tight seatbelts 
be a real drag. Belt-Eze, 
covered in Ulrrasuede 
($9.95j or luxurious mink 
($75}. attaches with Velcro 
over tin- shoulder harness tr, 
provide padding and relieve 
pressure, Works fur cameras 
or luggage. too. Try ytnir 
auto parts store, car wash or 

write to Belt-Eze, Box 
12465. Fori Worth, TX 
76121. for information. 



Shine It I 

If you want a nicely polished 
intake manifold to set off your 
engine compartment, try 
Eastwood's Aluminum Mani- 
fold Kit. It includes all die 
abrasives and polishes to pol- 



ish the manifold or any other 
alloy casting- You supply the 
drill" for buffing. It's $49.95 
from The Eastwood Co,, 531) 
Lancaster Ave. , Box 296- M, 
Malvern. PA 19355; 2 1 5- 
644-1412. 



Polished manifold is a finishing Touch for your engine. 
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TOYOTA 



YOUR TOYOTA 
I QUALITY. 




i i i 

Only Toyota Quality can maintain Toyota Quality. Protact the reliability 
you bought in the first place, with parts and service designed for 
your Toyota. Genuine Toyota Parts. Authorized Toyota Service, 

Only at your Toyota dealer, 

Toyota Service Technicians are trained to do the job right the 
first time, with the finest diagnostic methods and service 
equipment available. The continued performance, quality and 
reliability of your Toyota depend on Genuine Toyota Parts 

and Authorized Toyota Service. 



ONLY THE BEST. 

Your Toyota Dealer stocks 
quality parts designed specif- 
ically for Toyotas. They fit. 
They last. They protect 
your Toyota's quality 



TOYOTA 

RTS SERVICE 






ui TOYOTA 

PARTS AND SERVICE 



19 fUi W. \ J M j[Qr S j lus L 1 S A I lie 



Wffrn^'LUkn j2tiiifPik.uH.KJji* 










SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



8-mu *mf , ft / nky mcijiifrfo Ugftd TUs 
0 mu “tut* U.0 my iiicfltimi iw 3i?r tsgsTBStu Dy I H' methoi 



i ft 
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Private Shuttle May Fly In The 1990s 



sklent Reagan last year called fear greater partiri [fa- 
ction by the private Hector in the future npaee program. 
Severs] companies already have announced interest Ln 
the launching of satellites into low Earth orbit, and one. 
Space Industries, has successfully launched, tracked 
and recovered a Conestoga rocket on a private flight 
from Texas down the Gulf missile range. But that may 
turn out to be small potatoes comimred to the work 
planned by Third Millenium of Nevada. The 
comjwiiiy, which uses the Roman numeral 
MM1 (2001 } as its logo, is currently building a 
prototype Space Van, a fully reusable mini- 
ahutUe with a payload of more than GOTO) 
pounds La Enw Earth orbit. That would make 
it capable of delivering supplies to the 
planned Space Tugs of NASA for delivery 
to the Space Station in the IS90s, The 
Space Van alao is designed to deliver 
satellites into low orbit. The Space Van 
will be just under one half the length of the 




LLS. Space Shuttle and is expected to be ready for service 
in 1991, the year before construction starts on the Space 
Station. The Van would be Launched an a reusable liquid- 
propellant booster, which would have wings and be 
remotely guided to a recovery site after reparation at 
about 15 miles above Earth. It will atari carry a set 
of engines in its rear to give it both orbital transfer 
and fly-down capabilities. Unlike the Shuttle, 
w hich returns to Earth ns a glider, the Space Van 
will be able to rely on it* engines for more landing 
option*, and for a higher, and thus a cooler, angle 
of re-entry. The Van will not need weight-adding 
Shuttle-type ceramic tiles for heat deflection. 
The rear engines are expected to be eight 
Pratt & Whitney ELIO rockets. The Space 
Van can be flown by a crew of three. 



The Third MJIIefi-lum Space Van r left, 
iiwitf n in Ml* wm the Shuttl*. 



Editor Deling E ^nw 
tortiribuiDfv Mfecrwi Mon Jack Hammond. 
Sieve F-sfcow. led francu. Ifaturri Schrader 
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freight lift . The MI>- 

U itself is being offered in 
Lwu fuselage lengths, one 
deck. A typical arrange- W-fi ft- lodger than a DLMO 
merit, shown in illustration. ‘ tn ^ ^e other the same 
would provide room for 2\-\ length a* the popular jumbo 
passengers forward and sis j*L All the new MtM is car- 



ry three power- 
plants, either the 
Genera! l-Jlevtric CFdSurthe 
Pratt & Whitney 40 iKl Addi- 
tional wtngletfi on the M C >- 11 
U'ingiips line l other advances 
tn t he airfoil design give the 



HD-11 about 17 percent 
greater fuel efficiency than 
the DLMO. AN computerized 
ay ste«*a ara redundant with 
major systems on median b 
cal backup. The i^rekpit Ls 
entirely compute nzcxl _ 



Cargo fifes 
first class 

McDonnell Douglas has pro- 
duced a concept for a new 
version of the ultrahigh-tech 
MIML The Combi will fly 
poasengera aw/ extra ear- 
go on the -^ame 



MEDICINE 



Brace 

yourselves 

The knee brace has become a 
common piece nf medical 
iN’inipment that allows sporta 
enthusiasts and profession- 
als to get buck into the game 
quickly after a knee injury. 
The best of today's knee 
braces B like the Lenox Hill 
model p are using a lot of com- 
posite materials to keep the 




weight In w and the ftexibfli- developed by Georgia Tech 
ty high, But a new brace engineer Kay Vito and his 



associates is marie entirely nf 
compiles, anil, depending 
un the configuration For a 
particular athlete, can weigh 
one-quarter to one- third less 
ihtLn the best of the existing 
knee b races. The Georgia 
brace is comprised of a set of 
rigid camrsjncnts which can 
be shaped in a variety of 
ways. Becaus k of the com- 
porite*, the brace can 
stretch Ui aecomm^Kluie 
younger wearers who are 
still growing. 




AUTOMOTIVE 



Stick in 



the mud 

A British firm,, Power- 
f In use, has developed a res- 
cue device for Vehicles mired 
in mud or snow. It fits on a 
flatbed truck and is roiled to 
a stuck vehicle under the 
power of a small motor. A 
palli'l rolls batik from the 
rescue device and hydraulic 
jacks push up the front end 
of the stuck vehicle enough 
to get the pallet under Lhe 
wheels. After the stuck vehi- 
cle is serum L its driving 
wheels turn the treads. 



*Vr ft *tt 
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MILITARY 



Future 

Hawkeyes 

T1l«- Navy currently place* 
Grumman E-2* ' H aw keys 
planes with radbnies on air- 
craft carriers. The Hawk- 
eye# can fly out of missile 
range and gel a 860‘ view of 
the activities gnbag oti above 
and he I mw ihi- cloud decks, 
Hut then 1 are a few 8 thing? 
Hawkeyes can't do, and the 
Navy is shopping around far 
a tie Jit - general n in H M u Ill- 
Mission Sensor System.'’ 
Lockheed has shown Us an 
early concept of two versions 
lifUw future Navy croft, One 



is an Anti-Surface Warfare 
version [top in the illustra- 
tion i. The other is an air- 
Imrne early- warning craft 
shown with the familiar ra- 
domu* The future craft will 
he required to watch the 
skies for enemy aircraft and 
vessels, jam enemy radar, 
broadcast false radio mes- 
sages and radar signals, ami 
then some. In one configum- 
tioo nr the other, tile new 
plane will drop mines at sea 
and carry out refueling mis^ 
sinus for fighter planes. The 
planes are exacted Hi have 
advanced aeronautical de- 
sign, including winglets for 
lift and canards for greater 
maneuverability in (light. 





Globe-trotting 

wings 

Technology under develop- 
ment for America's stealth 
aircraft is being discussed as. 
the wave of the future in 
muvit® air Freight Lock- 
hiHi-d, under a grant from 
NASA Langley Research 
Center, Is developing the Ini- 
tial design for a “glohaT 
transport plane. The tech- 
nology being studied In lamL 
nar-flaw experiment* is the 
Hying wing. Lockheed en vi- 



sions a stubby- bodied, rear- 
propfan-driven craft with 
wingJetd that could carry 
I50JKHP [xiukiii* of cargo SOW 
miles nonstop. The counter- 
rotating prep* could develop 
enough power to give the 
craft a much ILti cruise 
speed. Tin- wing design is 
the real key. Initial concept* 
cull for it 227,241. wingspan 
on a 125-ft4nng, 23,3-fL- 
high body. NASA intends to 
teal the wing concept on a C- 
l-|] test bod within the next 
two years. 



Hard wheels, 
hard warfare 

The first full-scale Small In- 
[ orcc mti nentaJ Bal istic- Sik - 
silo Hard Mobile Launcher is 
undergoing The ltio- 
ft.-long, 2C0,Qfl0- pound vehi- 



cle runs nri a pair of 750-hp 
Cummins Diesel engines 
with all- wheel drive un 14 
Gtmdyear military alLter- 
nairi steel nn Hal tires. It will 
serve a* a launcher for 
America's aOjwO-puund sin- 
gle-warhead ICBM. The 



small ICRft! will have a 
range of fkHKJ miles, when it 
undergoes test firing early in 
the next decade. The vehicle 
is being built by a consor- 
tium including Boeing Aero- 
space, Goodyear and Paccar 
Defence Systems. It must be 



hard enough Lu withstand 
gamma-ray attack imrl fast 
enough to move ouL at (HI 
mph uver rough terrain. In a 
crisis, the mobile launchers, 
kre supposed t*i disperse and 
await commands fmm a con- 
trol center. 
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INNOVATION 



The razor 's 



edge 



ismand the 
ii'kl ure doing computer 
Htmu3ation> of future vizor* 
tu make them fit in your 
luiivil letter. Arnl chemically 
trebled hr tuft will keep the 
itizor (rum dragging on ytiiir 
-.kin. Ik ir instance, Wilkin- 
hj n Sword ft v. ijj'kia cm Kam 
pact, w Inch Inis ii Kci2J« lUttd 
pE&stk handle that solid 
in your h;un]. I ns irk- thr hol- 
low tube is m injector that 
carrier ft a r raj ilurement 
blaiW The Ihm]v i if ilif- ahav- 
Ing system is topped with 
Priyox, chemically known as 
I'TFE or Teflon. Another 
Wade manufacturer says 
that ;l ^I'rioUL'iihy Lnft]it j iTi j tl 
antifriction chondral has al- 
ready been rftveftipcd in Ku- 
t'Mjm anil will be cm the mar- 
ket hero by next year, The 
advantage over Teflon will 
he its ability to come off the 
Wade a little *it a time with 
each shave, That will pro- 
vide greater lubrication to 
the face, 

“Architecture' 1 had be- 
come a buzz word in the in- 
dustry. Tht- Sehlefc him: ft 
edge is hovelled gradually 
and uniformly tci give it the 
appearance of u “goihft" 
rouf. This translates into 



closer aha with minimum 
risk of cutting p 

On the electric shaver 
front, Norefto ftads the way 
with iL rechargeable machine 
that can go without a charge 
fur over a month. The but- 
tery technology is secret, 
but it is nickel-cadmium in 
chemistry urn] ft billed i m 
but Lory system*. t ft si jpioi 1 
for NASA. The charge is 
hold so well that the shaver 
i^e tains It* speed uhnosl 
down 1 * i the East trickle of 
Electrons- What b the future 



of shaving? “We are Junking 
at skin and researching 
method* for handling apedf 
ic skin problems in a $have/ r 
say* Norman Prinux, presi- 
dent of Wilkinson Sword* 
ITS. A- Much of the research 
money is going into the de- 
velopment of a shaving sys- 
tem ihul deals with pseuiite 
folieulftft, a skin disorder 
that causes tiny bumps to 
form on. the skin of an adult, 
ingrown hair and other prob- 
lems that can make shaving a 
painful experience. 



ELECTRONICS 



Play it again 

The videodisc hm been tiutr- 
ried to a computer in various 
settings to make incredible 
breakthroughs in informa- 
tion retrieval. The Latest 
breakthrough may show up 
at your local library in the 
next year or two, InfoTrak 
U ft a sjnglLi-usur data hjise 
and retrieval system, A com- 
puter disk ft contained with- 
in Lhe system's mjerocom- 
p liter. tnfuTrak II can lot 
you read hundreds of petit r- 
diraft, and with some adjust- 
ments, can also run graphic 










up news footage onscreen as 
well as reference works from 
more than -IWi periodicals 
per unit, ft also will provide 
indexes to newspapers going 
back six months, with addi- 
tional back-references 
available in customized 
I' systems. 



itrtd video images so that 
mill Li -me d iu | urn'esa ing — 

from printouts of noiv>;pa- 
perfc tn the running of video 
scenes — ran be iircesgefl. At 
present, no library is using it 
to that extent. But future 
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It you're interested in college but wondering how you’ll pay tor it, the Army’s special Two-Year 
Enlistment might he your answer. 

Because, it you qualify. The GJ, Bill Plus The Army College Fund lets you put away up to 
$17,000 to pny for college, with just a two- year enlistment 

You can qualify for training in a long list of etching career fields like mechanics and communi- 
cations. Challenging fields which build confidence and self-esteem. And while you’re growing, your 
money grows, text. Save $100 a month from your paycheck for just 12 months, and the Army will send you 
home with the full $17,000 for college. 

The Army's special Two-Year Enlistment. Money for college. Experience for life. 

For more information, call, roll free, 1 -800 -USA - ARMY Or see your local Army Recruiter. 

THE G.I. BILL PLUS THE ARMY COLLEGE FUND. 
ARMY. BE ALL YOU CAN BE. 




Introducing the only $ 5 , 500 * ear en 
gtncerctf tike a Subaru, the Subaru just y. 

It's- reliable, durable and built to last. 

Whats more, the Justy offers a range 
of standards including front wheel drive, 
a surprisingly roomy insert or and a heri- 



tage oJ customer saTisfaciion. Nui to mem 
lion a 9 valve r 3 cylinder engine that's as 
powerful as it is economical (38 nipn city, 
41 hyiw)+* 

Of course, we wouldn’t be doing the 
lusty justice it we left out another reason 



to buy one: the car is truly lun to drive. 

So think about ii Why spend your 
disposable income on a dLs posable car 
when you can put vour money into a 
much more lasting invest me ni r the new 
Subaru Justy. 



‘SuijjjriiTfcT fviHi [. a n*s«iii et-'j* fi*, 

rmMTiRiEn IJIBHI MDB 

~lihe? ^ 0.^1 fcr * Tv«nii)m i 

m«, n-.i,*!*, l» «1. 



SUBARU JUSTY 

Inexpensive And built to stay that way 



1 |Z 
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ACURA 1^ 
INTEGRA L5 



PM COMPARISON TEST 



DAILY DRIVERS 



We pit Chevy's new 
Corsica against nine 
new- wave family sedans. 



F ifteen years ago the typical 
American sedan was a 2V r ton, 
rear-drive* IS- ft. -long 4-door 
with a 250-hp VS and room for six big 
people inside. On a good downhill run it 
might get 15 mpg. Two energy crises, a 
dose of double-digit inflation, and con- 
siderable government regulation later* 
the family sedan of the Late "ft Os looks 



like a prime example of reduced expec- 
tations: a 4- to 5-seater about 15 ft. 
long, 2200 pounds, with front-drive and 
a 110-hp Four or V6 rated at 25 mpg. 
Its price is about the only thing that 
hasn't gone down— $12,000 lo $15,000. 

But are we really living In reduced 
circumstances? Ten years ago, Honda's 
innovative Accord was the first of these 
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now family sedans - a fun-tu-drivt 1- 
dour that jKrfccUy fit trend towim! 
snmlfar families ami s[nnl ier liiVsiyli^-, 
Knnrla'rt design ha* bccumo >n right far 
the times that wo wnv able to iririitifv 
Id Accord clones fttr our new family 
sedan lec^t: six from Japan, thrco fram 
America and (me from Germany, 

We i.i nth r 1 1 i d i j .d b 1 to tiJH-cwm Park ul 
Englishfawn. New Jersey, far nur .'tun ■ 
dard track lulling. Then, we spent two 
clays driving back-bi-lwu'k laps around 
our lisille! mad loop outside Princeton* 
New Jersey, As always, our test re- 
sult* represent ei rrmsenim* of right 
different drivers' reports. 

On paper, this cmild bp the closest 
group we ve ever test'd. Nm only arc 
size*. prices and £|kfciiimtaiis nearly 
identiuab ail H> sedans f wonted similar 
performance figures at the track. They 
even look the same: an aerodyniuniL 1 



wedge tii Eit coupler maximum trunk 
capacity with minimal frontal area far 
better performance ami fuel economy. 

Despite their aiJitj rticiil ^jmslarities, 
these ears are remarkably different to 
drive. The group could be charted accu- 
rately mi a hell curve, A couple arc nut 
very good at all. most sire okay, and 
then there art- a few that are nut only 
practical* bur enjoyable In live with. 
Thtr Hip three an among the bust cars 
you tun buy, regardless nf price or 
type, Few families tired more ear than 
these. Thr- top half-dozen ears prove 
our Imig-stupiding belief that practical 
transportation doesn't have In be dull 
Rut the two antomnhile manufacturers 
who tried to build ersatz sportr sedans 
full flat fin their faces. 



PrtMSJLrEJ l.-f 1?^ PW Aul L ■ Drjjf 

T*oq ri>- <Vh I *y|iv 

Pfitilcn tty HLtfTViMfi*;,- ktfftn 



Mazda 626 GT Turbo 

The Honda Accord is more refined. The 
Toyota L-umry Is more camfurUbk. 
But the Mazda d26 is more fair! Our 
fun- loving testers voted it their favor- 
ite, and it also finished in front at the 
track. The li mn nf t he fiSSVs appeal is ;i 
smooth and powerful turbodwged & 

liter i-'iiur. li'.'i not teehnioidly i'XoLlc in 
any w ay, hut il sure gets the job done, 
Mwla r I aims only 12b hp far this en- 
gine* but it acts like more. 

For any 2-litor ear to list lSseconds at 
mph in l he quarter-mile is excellent. 
Fork fully equipped 4-door sedan, k*s 
rumarkalile. The =mscivl uf myr^e, is 
[hr turbo, which Mazda is able to offer 
on h ft4,QMH car while other manufac- 
turers casmol. Take away the lurbo 
package and you chop 3 1501 J mT ihr- 
Mazda's price., putting it far abend In 
the value calculations 
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Happily, the tEJG is mil tmcnjimcn- 
doimL It abt i has the best brake# in this 
group, was -secfjnil in the slalom, and 
near the trap un the skidpad. It even 
returned a hair under 22 mpg in l ht fc 
hands of mir enthuHiastU 1 ted group. 
With better tires than the Japanese 
Goodrich Hia-nnH-los fitted tn aur test 
car H [Is track performance would have 
been even more spectacular. 

Our testers said the G2G interior is 
pleasant anti tasteful, pretty and wdl- 
iissembled, with high murks for comfort 
and convenience. As one enthusiast 
nulfr L "If* ^'i/uMJiTjJDiiomicp, Every- 
thing is in the right place ami found 
without conscious thought. The seats 
have excellent support/ 

Honda Accord LXi 

The Anon I is smoother, quieter arid 
more refined than Mazda's OSH* In fad. 



itV so re filled, it borders un being 
characterless. We suspect that Honda s 
clever marketing people have ordered 
the engineers Lo L, safreu TI the Accm'd Ln 
appeal in traditional Anu-rtuan sedan 
buyers. For our ta#no theyVv gone Ukj 
far. Kveryi lung about I his car feels 
soft— the steering has little road fed, 
the brakes seen mushy. the clutch 
offers no resistance, El's unnerving 

The Accord was fifth in the quarter- 
mtle. Iti all our ether performance 
tests, the softly sprung Accord — fitted 
with inexpensive Miehelin X radial s 
— was a I nmbpuck. But ■ mr track tester 
1 1 rinsed it* nice linear steering. prerise 
shifter and excellent driveability. It 
feels like a much larger car. 

Harpripnogly. our testers found Lhe 
Accent interior lucking tn a couple of 
departments. The front seat:-, need 
mure support, the steering-wheel 



s-l Hikes an^ in^mveiiiently placed, and 
the dashboard controls ait- eon fusing 
and visually unmatched 
But we pi .see why Honda was voted 
fir^t in a rece nt J,D, Power < uatomer 
Satisfaction Index,, the first time any 
car has been ruled higher than Mer- 
cedes-Betiz. This ear is tumuli fully fin- 
ished and assembled. 

Even more impressive, A tract Is for 
the eastern half of Lhe country are 
American- built > in < ddo — proof that the 
iiunlity clefEcir-ncies that plague man} 
U.S. cai^ arc nut neceasarOy the fault 
of the guys seguing them together. 
Quality is a management decision, 

Toyota Camry LE 

Ilr. !f 15 . It! I price tug make* tbeCamr} 
the most expensive car in this group. 
Still, two testers ranked the Camry 
first, and none bail it lower than fourth. 







DAILY DRIVERS 

[.ike previous Toyota sedans, the- 
Camry is conservatively sly led. Like 
all ToyoLis, construction quality of the 
Camry in perfect 

On the road, our testers fuund the 
Camry a pleasant car tu drive — one 
that won't wear you out as the miles 
and years go by. The monochromatic 
interior was especially praised fur its 
tasteful good looks, straightforward er- 
gonomics and easy adjustability to driv- 
ers of all sizes and shapes. Our only 
cnmpLuiril is the electric front seatbelt, 
which wraps itself around you when the 
door shuts. ,l The darned belt knocked 
my glasses off, 1 ' said one tester. "I like 
this car as wet! as the Accord or 826, hut 
the automatic belts would keep me from 
buying it/* said another. 

At the track, the Camry was predict- 
able, easy to drive and stow, Our test 
car was fitted with Toyo Z all-season 
radial*, which surely helped accentuate 
its massive understeer. The 16- valve 
engine is smooth < but acceleration is 
lackadaisical cumpiire-d to the 626 Tur- 
bo. All in all, we see the Camry as an 
excellent everyday sedan— not as much 
fun as the Mazda, nut as stylish as the 
Accord, but safe, dependable and good 
for years of family transportation. 

Acura Integra 15 

What a pleasant surprise] The Leg- 
end's Honda-built baby brother is a 
perky, cheerful little 4-door hatchback 
with all the personality that's missing 
from the Accord. 

A L6-liter dohe engine that loves to 
rev to its 7tKJ0-rpm red line, a crisp i> 
speed shifter, quick steering and excel- 
lent driving position combine to make 
fntegra an absolute ball to ilrive. 

Our testers were impressed by the 
Integra's obvious quality and its mod- 



ern styling. The basic interim' layout is 
so cumfuitable yuii never think about it. 
On the other hand, the ,l op art 1 ' seat 
upholstery was deemed a pain in the 
eyes., and" the radio was criticized for 
inferior reception. More *#rioti£ in a 
family snlan was u hatchback cargo 
area that won't hold shopping hugs 
upright with tJu j security panel in place. 

The Integral relatively low $1A P 2H3 
price is (1500 less than the Acttifd uiid 
Ei26 and |2UtK) less than the Camry. 
Overall i we though! I he Integra pretty 
and exciting to drive, well-made ami 
genuinely u gm*] buy . 

Volkswagen Jetta GLI 

Volkswagen i-laims the delta is the 
best-celling imported modi- 1 in ihic 
country h arid has positioned it as a half- 
price alternative to expensive German 
sports sedans from BMW and Mrr- 
redi-s. Soon. VW dealers will have a lh- 
vifclve version of the GLi. and in anoth- 
er year or two, one with full-time 4- 
wheul drive Like the Audi -KXHJCS 
(Juattru. Those additions should make 
the Jetla even more competitive. 

The delta scored very well at the 
track, at least partially due to excellent 
Pirelli P6 tileries tires. Like all Rab- 
blt Golf derivatives, the Jeua lifts iLs 
inside rear wheel in really hard corners, 
but ul norma! speeds the handling is 
steady. Fuel economy is near the tup, 
ujid a JeUa would make a practical, fun- 
tn-drfve commuter car. 

Rough- road ride is chi 3 ] spy. The little 
VW engine produces. more noise than 
power, and the shifter is inexcusably 
rubbery. Nearly everyone complained 
a tout the JeUu's lack of room, plain 
interior H inferior rad in and “Golf-like" 
ambience. At more than SlS.OW. the 
Jetla duesiTt seem like a bargain, but 
oiir Wolfsburg Edition test modol did 
have some expensive option* such as 



leather upholstery and a sunroof, 

This is a sound car that's rewarding 
tu drive, but it. looks old-fashioned- The 
chassis is good, but it's about time for 
VW to revamp the interior and body- 
work to bring it up to par with the 
Japanese cum petition. 

Chevrolet Corsica 

The Corsica is ChevyV newTnr-W re- 
placement for the defunct X-cars., using 
a i. H- liter Vtk We think it's a reason- 
able alternative to the Japanese se- 
dans. At 18 mpg, it's no! especially 
economical, but at 16,4 seconds and 83 
mph, the Corsica w r as second fastest at 
the drag-strip, It did extremely well in 
our handling tests, despite being shod 
with Firestone Supreme mud and snow 
tires. 

Our testers found the Corsica quiet, 
easy to drive and — with the exception 
uf its seals— comfortable. We also like 
the exterior styling, readable gauges 
and precise steering. This is the first 
car we've tested with GM's new Ge- 
trag-desipied 5-speed gearbox, and it's 
the bes-t GM manual ever. 

But the Corsica needb totally differ- 
ent bucket seats, new controls to re- 
place the silly little plastic buttons, and 
perhaps a more stylish inLerior. Happi- 
ly enough, the chassisj, and engine are 
junt fine, with great power and terrific 
handling. And the sound system is the 
best in this group, by far. 

Nissan Stanza GXE 

Two words occur in every tester's Stan- 
za report: tidaqimle and bland. The 
Stanza has been "'Maximized 1 " tu look 
much like its big brother, but what it 
really needs is the Maxima's 3-liter VG. 
Every tester complained about the 
Stanza's lack of power. 

The Stanza was near the back of the 

f/'/mw fttm ki 17/} 



SPECIFICATIONS AND DIMENSIONS 





BASE 

PRICE 


PRICE 

m 

asm 


CHGIHE 


nunts- 

MISSIDH 


WHEEL 

m 


LENGTH 


WEIGHT 

ptj 


Acura Integra LS 


St 2_ 1 &g- 


SI 3.2M 


114 hg DOHC 
1 e-Oter lo1ir*-4 


^SpeEKJ 

manual 


■W 


171 3 


24^0 


Chavfolat Cdriica 


ewe 


13 17l 


125 hpQHV 
2 B- liter VG 


mafiuol 


103 a 


1U.4 


2009 


Podge Shadow Turbo 


bi&9 


i! ms 


146 np BOHC 22 
liter Inline— 4. Turtle 


automsiic 


970 


171.7 


2500 


Honda Accord LXI 


u.wo 


T4.BOO 


1 TCMhp SOUC 
2lO-1i&&r lfiliWs-4 


5-spee<1 

manual 


10? 4 


170 5 


2600 


Maid a 626 GT Turbo 


13,149 


T4..043 


IZIHip SOHC 
2 0-htnr kihn^-4 


5-spcad 

manual 


90.P 


ITT a 


2650 


Nliaan. Stanza GXE 


12.549 


14.S44 


97-hp SOHC 
2,0-!iEEr lnlirrB-4 


■t-spewJ 

□urumal'i 


97.2 


173 4 


2400 


Pontiac Grand Am SE 


12,009 


15.134 


tffi-Hp OHV 
JC-liliN V-j 


3-sppf*d 
au Id malic 


103.4 


177.& 


27S0 


Subaru RX Turbo 


13,333 


M.5S& 


1 lEMip SOHC 1 0- 

litni Flel-4 T u;no 


5-3peu<l man- 
usi. lufl-timB 4*d 


97.0 


174 B 


2605 


Toyota Camry LE 


10, 790 


15,431 


1 15-hp DOHC 
2.0-liier inlms^ 


4-jpeed 

automatic 


102.4 


102 1 


2704 


VolhiwigsnileHi GLI 




13,24a 


100-tvp SOHC 
1 0.|«tw lr*n«M 


5- speed 
markual 


971 


171 7 


2360 
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ENGINE SPOTTER'S GUIDE 



S peed has always been the es- 
sence of the Indy 500. Hut nev- 
er have we scon the distance- 
over-time equation yield such 
numbers aa recently' Last yew the 
lowest qualifier ran 2U7 mph while 
pole-sitter Rick Mears set a record 
average of nearly 217 mph for his four 
qualifying bps. While a race car's chas- 
sis and tires obviously play a part in 
these phenomenal speeds, it's the en- 
gine that has the key role. 

Ever since the final Indianapolis 500 
in 1911, auto manufacturers have 
shown a keen interest in competing in 
the famed Brickyard's annual Memorial 
Day 500-mile race, 

In those early days, the leading care 
were modified road care much as NAS- 



Who's running what at 
The Brickyard this year. 



BY JOHN RETTIE 



Hobby Canals March j above f And another 
2G Cosw&n h VQj wW hawe a competi- 
tion from other engine? thii year. 

CAR stock cars are today. Then, in the 
early "Jfe, pure race cars took over and 
auto manufactured lost interest when 
they could not compete effectively; De- 
spite this, engines from some major 
auto companies such as Ford and Chevy 
have been used in Indy race cars over 
the yews. 



However, since 1935, most Indy 500s 
have been dominated by two purely 
racing engines; the 4-cylinder DfFen- 
hauser from 1935 mi ward and, since 
ms, the V8 Cos worth DFX. 

With carTnakerfs' re newer! emphasis 
on performance, racing participation by 
auto companies is now greater than it 
has been since the early days of Indy. 
Last year, 29 of the 33 cars that made 
the field were powered by Cosworth 
engines. This year, it looks as though 
Cos worth may only power 21 cars. The 
other 11 will he powered by Chevrolet, 
Ruick and Honda, Next year, Porsche 
tsee The German* A re Coming page 
77) and Ferrari or A I fa- Romeo will 
likely join the fray with new engines. 

Basically three types of engines are 
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Typ*i 90 W.SZvBfrm, dohc 
Cftpicily: 2642 7 « 

Li 63.27 cu. r.k 

Bqn A slrahe 3 373 s 2.256 In. 
CompftuJcn rmtlp: 1 1 2 lu 1 
Mast, rpm; 1 1 ,500 10 12.000 
Power : 720 Lp $0 1 1 ,000 rpm 



Max. Torque: 350 b -It. 

10.000 upm 

TurtticSargw; Ccswxlh 
Igntiian: Coswnh 
Fuel tyatom: COSwOrEh BfiCtmrtd 
Engro Managampfil 
Can wilh inglrw wt Indy; 21 



Tnmii and driven: AI teams exueqt I he seven usng the other 
three engines {Drivers wbde Bobby Rabat A.J. Foyi, At Unsur Jr., 
Mieftad Andretti, Johnny RuttwfDFd and others). 

In 1975, Roger Ftenske approached CoewOfth, (he BriliSh ree*ig 
engine rnarvfacliFer, lo see if its 3-fcter Formula One OFV VS ooi*i 
ba turbocharged. Bui it was Vest's Parcel Jones rating teem that 
frsl staled a Cosworth enghe in an tody car laser that year. The 
following year At Unser won the Pocona 500 race in this oar, and 
other teams began lo take note. Within a couple d years, the 
Co s worth DFX, as the turbocharged DFV 49 known, became the 
dormant Indy car enpie The original DFV was designed by 
Cosworth n 1 957 tor the far d Motor Co. in Engjlarid. I| won first time 
ool end went on to win more than 150 races and 12 World 
Pwrqwnshlps before bong outclassed by I he present turbo- 
charged 1.5-liter Fl englws. Goeworth is the world's largest 
manufacturer oi race engines, and has also designed cytoder 
heads tor Mercedes-Benz and Chevrolet among others. 




Type; 90 VS, 32 valves, dohc 
Capacity: 26^16 Q DC(Tfil.5cu; nj 
Bare A make: 3 455 * 2 145 to. 
Compression ratio: 1 1 0 lo 1 
Max. rpm: 11.600 
Poww: 720 rp 10,750 rpm 
Max. Torque: 3&5 U ri 



@4500 rpm 
Turbochereef: Homer 
Ignition; efeckonid capacitor 

{fichaiqa 

Fuel »v*!em : mechancel mutjxjni 
ruel traction 

Care wfth angliw el Indy: 6 



Teams and drivers: 

■ Pens*® Racng {Rick Wears, Danny Ongaia and Demy Striven) 

■ Patrick Racing (Emerson Fittipaldi and Kevin Cogan) 

■ Haas Rating (Maria ATHteEtl) 

h 1 9S4, □livrolel announced il was designing a race angtoe with 
Penske Racing and a newly formed British company called Umore 
Enqneering. Hrrwr'B two founders, Paul Morgan and Mario I ban. 
both used to work tor Cos worth, which tod many skeptics to 
deserbe l he engine as "a new Cosworth with dflereni cam 
colors." Last year was me rirst true the eogme raced and II look 
two pofa positions end finished in cha Top 1 0 ihrea limes. Due to 
tonitod production. only two exlra learns wl ba able lo run the 
engne tNs year. II w# be powering k% cars m the tody 500. Without 
a doubt, it wi be the toughest competition Cosworfi has laced yet. 
liken says they designed the engine so it coiJd run wel on hkfi- 
5 peed oval tracks such as Indy as wei as on iiflM road courses hke 
Long Beach and Miami. 



ulLtiwed ty run in the Lndiiinapylis 500: 

■ Pure race engines restricted to 2.05 
IHctSh 

■ T li rhnohargprt stf W" k- h i nek, non -over- 
head camshaft engines restricted to 
3.J3 Liters. 

■ Normally aspirated stock- bI«H. j k L non- 
overhead camshaft engines restricted 
Lo ikft7 8 liLrrs. 

Other important rales include: 

■ Only one turbocharger is allowed 
with no intercooler, unlike the wild 
1000-hpp twm-Lurbb Formula One en- 
gines. 

* A maximum of eight cylinders m 
permitted, 

* A pop-off valve restricts turbo boost 
to 47 in. on a race engine nr 57 in. on a 
stock-block 

■ Engines must run on methanol in- 
stead of gasoline. 



■ Fuel tank capacity restricted in 4d 
gaily ns. 

■ Dining the race* fuel consumption 
must no l Lixeoed mpg. 

Most teams have up Ly five- nr six 
engines available at any gi ven time, and 
they cost around SWUM HP each 3 Top 
teams have engines rebuilt after every 
race in ensure they aav running at |H*ak 
[>erforninnce. Sume l earns dy their own 
engine rebuilding, others have the 
manufacturer rebuild ihein. but nrnst 
rely nn independent ships such as YDS 
Engines in Texas. Nearly every team 
Uses slightly different pans in elu al- 
Lempl Lo gain extra horso|MWer. Teams 
are very secretive EiboUL technical ili*-- 
Lails yf their engines, whii'h makes it 
difficult to know the real power output 
i if ah engine. Official figures issuer I by 
engine builders can appear to hr lower 



than those quoted by teams, but the 
variation from one engine dynamome- 
ter i lj another usually accounts for the 
discrepancy. Or, sometimes, someone 
is just blowing smoke to confuse the 
competition. 

Ten years ago the first-ever 200-mph 
lap was set by Tom Snc-va in a Cos- 
wo rib -powered car. His pole position, 
with an average speed of 1AS.HM mph, 
sounded the death knell for the venera- 
ble (Iffy engine, although it was A.J. 
Foyt who won ihe '77 race in his Ford 
Vb-fjuwe3 e od Coyote special, Since 
1tl7h. evert’ Indy- winning car has been 
powered by ihe Cop worth. Could 19M7 
he the year Cos worth loses to a new 
Force in Indy engines? You’ll have to 
wail until the 71st running of the oldest 
auto race in the world, on May 24, tu 
find mil! W 
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Type: 90* V6, 12 velvet 
Capiclly; 3400 *X {209 CM. n.) 

Serf* & ttrokft: J W i 275 n, 
Compmaiftn ralio: 9 5 Is 1 
Hu rpm: 9000 
Power: BOO hp @ 6600 ipm 
Mia, Torque: 560 ts. ft. 



{fi 7200 rpm 
Turbocha/ger: Garrall 
ignition; Sue* heavy-duty 
t>strbu1ofie5B Power Scuce 
FtHri syatEfn: meghsmeal Fuel 
njedion 

Cif« Vrilh eng»no At Indy; 0 



Teams and drivers: 

m ARS (Jm Crawford) 

■ Curb Racing (Torn Sneva) 

■ Hamalgam Racing (Rich \to0ar) 

Buic-k's racing engine is different from al Ihe others al Indy 
because it's based on b stock-block. USAC akms a stock-block 
engine to use i 0 pounds more boost at My. CART gives them the 
same boost as other envies, which is why Buck engines are not 
used ft any other races. II was If st used m the 1363 Indy 500, and 
Bt*ek engFieers look H over as a COn^any profed the tollowig 
year. In 1905, everyone was raaly suprised when the two Buck* 
powered cars set fastest limes duing qualifying. Snco then, the 
cars have suffered from ng^sng problems and have yet lo finish a 
raco. Although the Buck powerptaru is based w a prockjcticm 
engine if doesn't mean it costs any less , as if uses a specialy made 
block with thicker and grade von plus many Cosworlft 

components, such as pistons, pumps and fuel ffjeefion. 




Type: 90 V0. 32 valuua. dohe 
Capacity. 2#43 7 « 

I l&T cu h; 

Bore a BIT uke; 3.622 x 1 956 n 
Max. rpm: 12,300 
Power: ?40 1^ 

@ 1 1.500 rp m 



Max. torque: 350 ta..-fl. 

(a 9500 rpm 
Turbocharger: hi 
ignition; Honda Bed rani c 
Fuel ByatBfn: Honda Electronic 
Management System 
Car* with angina nl Indy: 2 



Teams and drivers: 

m Gales Racing (Geotr Brabham and Jeff MecFherson). 

Honda started bulding Formula One racing engines as long ago 
as 1964. Its current tur&och^ rg&a 1 .5-Iier V6 won the mamifaclur- 
er s portion at the Wbrtd Championship Iasi year and led the driver's 
championship right up until Ihe Last race. Honda's My engine 
program started in 1905 when John Judd of Engne Developments 
ti England tnit a V0 based on an engine that was ohgeialy planned 
as a nonlurbocharged 3-ltar Fonnia One paweiplant. GaDes 
star ted usiig the engne at the end of 1 985. Last year, the learn had 
tropes w-ilh its Lola chassis, coupled with the inevitable new 
engne leettwig probtems . Brabham hopes one qi Jhe benefits of the 
Honda engine wl be better fuel coimirptiari. Thar*s to the 
electronic engine management system, me Honda gels about 2.1 
npg versus 1 .8 far Ihe Casworlh. Sa ihe Honda should be able to 
race 500 fries wllh fewer pit stops- than the six or sever needed by 
the oompeiilioo. it's flteo less Ikeiy lo run out of fuel ckirng a race, 



The Germans Are Coming I 




Manapots is one of the few races that Ftorsche hea never olfidely eniored, although 
In 1 900 their plans to do so with a 6S0-hp flal 6 iMbo scared USAC enough to 
change boost rules at Ihe last momenl and Send the German firm away h a huff. 
Now Porsche is ready lo launch a counterattack by deigning and bcJdng an 
enlre Indy car — engine, chassis, and body 1 — and have it sorted out in time to be 
competitive by May 80. The ear wl be whipped into shape dUrkig toe last 

■’ I wi lo three CART races in the fal ai 'B7 ( Poccrno , Lagrfui Ser.a and Mfauni) . 

Sponsored by Quaker Stale motor oiL INs My far&che wli rui the entire 
19B0, 89 and 90 Indy Gar seasons. The Porsche engne 
foiows the lamili&r My Format of a 2.6-llior. 32’ valve, 
90* V0. Fill ted wrlh a skigte German KKK Uxbo H 
ils power is cjven only as "more than 
700 fp." Designed try the same 
team the! creeled Ihe suc- 
cessful TAG-Rxsche For- 
rmia One V6, its Ikefy to 
share many of lhal ■nine's 
World Champkjnship-wmng 
speed secrets, Inducing excelbni 
(lor racing) tod efficiency — W, H. 
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F ew holiday weekend tdghts arc sadder than that of 
an under? izptl car with trailer psirkud on the 
shoulder of the freeway, obviously in need of 
mfcdianieal help. As you speed by, you get the 
feeling that the problem is a major one. Weekend service 
usually is spotty, and that means the trailer owner's holiday 
h nff in a rocky Jdart. 

Those problems will never be \mn of your vacation 
experience if you take a few minutes tu figure out what type 
of vehicle you should buy in order tq puli your boat, or si low 
sled*. or travel trailer 

Luckily, the technique of choosing a gucril towing vehicle 
is a fairly simple one. Car and truck makers, through long 
experience, have worked out a system to match trailer Lu 
towing vehicle easily. They specify four separate dttfisea of 
towing vehicles, in ranges that cover just about any weight 
of rig you want to tow: 



Cists.-* I: Light-duty work pulling a trailer that weighs up 
Lin 30CMI pounds, 

Class II; Medium-fluty goes up tuSSMl pounds. 

flitMs 111: Y m need special equipment tu meet this limit 
for traders weighing up to 5EKM.I pounds. 

Class IV; Anything above uthhl puumls probably ralU for 
« truck nr van with heavjr4dtity chassis features. 

Tongue weight limits are the maximum weight that can 
rest on the curs trailer hitch. They run ahum ]n percent of 
the total trailer weight. 

Just about any standard rar will pull a LOtiO-pound trader 
without breaking down. However, some curs— mainly tiny 
imported oconoboxes and turtH?charged type*- -art nut 
recommended tor trailer tow ing under any circumstances. 

lUost folks can't afford Lu buy both a new car and a new 
trailer ul the same time What they tin. according to Dave 
TartFimL, Cord's expert on n«!rqqt.iimuil and specialty vehi- 
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For n curvy lowing dot lei. n full-iizr VB is the only automotive choke Van* iwd utility vtfiltk* arc a papular lowing sorurFon 
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TOW IT 

cles r is to match an existing carlo a new 
trailer, or vies ver*a. 

“That's why tht towing classifications 
arc st> important ," Tarrant points miL 
“It's easy to match art older vehicle with a 
new trailer— just a matter of matching 
the Vi eights. Buying a jh j u car for your 
old trailer works the same way.' 1 

There are some additional facts you 
should keep in mind about why certain 
vehicle* a r e good towers, while others 
are not: 

■ The heavier the tow vehicle, the bet- 
ter it is al holding a trailer on a straight 
track. Too light a car can cause d ‘tail- 
waggitig^ from side to side. 

■ Powerful engines and heavy-duty 
ririvetrains Hot only are easier to drive 
with a 1 nailer in to \\\ but will last much 



longer. However, turbos usually are 
not recommended since the turbo often 
is oven-corked keeping a steady high- 
way speed with a trailer. 

» Automatic transmissions get the nod 
over manuals because clutches in man- 
uals get a lot of wear while lowing. The 
newer 4-apeed automatic^ have a great 
advantage. They can be driven in 
TUI KB during heavy puking, then shift- 
ed to overdrive when the highway is 
flat or the trailer is unhitched. 

■ Rear- wheel drive is better than 
front -drive, and 4 -wheel drive is best of 
all for heavy-duty towing, Front-drive 
suffers because the trailer shifts weight 
off the front wheels, robbing them of 
driving and starring traction. 

■ A car with a separate frame is better 



for towing than a unit-body car. The 
frame keeps the trailer's drag forces off 
of the body, preventing pulling and 
twisting on the sheet metal, 

■ Uncle rhood heat can become a prob- 
lem because the engine runs hotter 
during towing. Extra cooling systems 
for radiator, transmission and oil are 
recommended fur (lass H vehicles and 
up. Equalizing hitches pul more weight 
on the front wheels, so that setup may 
call fur a power-steering pump cooler as 
well 

Just about any trailer expert will tell 
you to gel ah your towing equipment 
from the new car dealer when you buy 
your new vehicle. It is all custom de- 
signed at the factory, ami covered with 
the same warranty as your tar, IW 



CARS (AND TRUCKS) YOU CAN STILL TOW WITH 



Use this table* to find the maximum trailer weight a 1987 model in 
able to puli safely without damage to the vehicle or the trailer. 
Trailer weights are lifted in pounds. 

If one weight ia given, that is the maximum weight the car can 
pull when it is not equipped with a special trailer towing package. 
Where l wo weights are given, the first weight is for a nun- 
equipped car, the second weight, fur a car equipped with ail ihe 



CHRYSLER 1 Monto Carlo aX»;4100 

QfTTt ! Hor'fflri HKML 150 G fta reoomnlffided 

Ariw/Rokanl tOOCLISOO Sprril No* recoinm endec 

LeSaron GOt^H IDfXhl&DQ 

Carftveie SE/ Trucks 

Ntn* 'foflm 1000; 1500 itacl-gding comparable GMC 

Sff? badge] 

Gfan Fury 2000 Astro 20Q0;5OCQ 

SSlflfcw/Si^ClartM 1000; 1500 El Cantffra 20G0:Bfi0Q 

Lantsrf^^&afOfi G7S lOG0;i50O K S&zer dtsfl size* SOoO.OcOO 

Dodge 600 1 000; 1500 Chevy Van ’Sport Van 2000:0000 

Daytona i 000; 1 500 SIOP^up 2000:5000 

Coll 300-1 HXF S 10 Staler 2 GODSGDO 

CaiflwaiW>yfl0Or ioo6;2750 Sriuban 20O0;BO00 

CdfsquosS iOOGi^OQC 2 FU-SiZft PfcfcLO 2000:10,000 



Dodge Trucks 

Min Bam Van 

Ram SC^ftewOf Ram so 

Rffnchaifler 

Wagon^n 

ftj Si£t PiCkLtffi 

Raster 

QskOta 

Van 

Vista 2X4 
Vista 4X4 



i wo, soar 
2000 
3$O0;S5 OQ 
2500:7500 
2500:3000 
10 OO- 2 OOO 7 
2500:5500 
2SQO;fiO0O 
1500 

1000 , 2000 ^ 



trucks 

llficluding comparable CMC 
badge) 

Astro 2000:5000 

Ei CanfifKj 2000:0000 

k &azei siz&r 

Ch^vy Van-'Sport Van 2000:0000 
SIOPkkup 2000:5000 

510 Btazer 2000;SGD0 

8iiLiurb4n 2D0O;BOO0 

Fultzs PfckL*i 2000 : 1 0,000 

{Rtth traders io 1 3.500 on 

certain pIcfcLps ) 
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Fbto 
Fir&fcrd 
t3raod Frm 
Bomevie 

fiiFind Am 
Eurtwd 
#000 
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ETO 

1000:2000 

1000:3600 

1000,2000 

tOOQ 1 

1000:2000 

3500:5000 



FORD 

Taoer 

Mustang 
Crown Victoria 
Lneoih tbwti Car 
EKortlynx 

TemprhTupai 
T hurdci rtwdt Cougar 

fir-and MarcMS 
M&rfc vi^Com wttai 
FuI-hz® van 
Cki WJjgon 
^ 0 P€r van 

Snjef Ufeggn 
Banger 
Aerostar 
SrOnCO S 

GENERAL MOTORS 
Chevrolet 

Chevetta NOI n 

NOW 

Gsmaro 

Gppr*Cfl 

Spectrum NoS n 

Camaro 
Confc&Bftrvlta 
Crater 

Ce^briiy 



1000 

1000:2000 

1000 

2000.5000 
2 O 0 O;5O0O 

1000 

1000 

2000 

2000.5000 
2000 

3500; 10,000 
3100:10.000 
3200:10,000 
5300:10,000 
t ISO ,50D0 
1500.4O0O 
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: recommended 1 
1000,1500 
1000 £400 
2000,51000 
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10 OQ; 2 O 00 
2000 
tO£> 0:^00 
1000:3200 



Buk* 

Skyftm* 1000 ! 

Cenlury 1000:2000 

LeSshra-EtecIra 

Wagon 5 2000:5000 

LeSh&i^ElectFa 

Ckwes encf Sedans MOO 

Ffonera 2000 

1000 
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□IdavnObHe 

Franza 
Cytlass Ciwe 
Cutlass Suprem e 
C^h^s Om$er 

Calais 
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Sevite 
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1000 

1000 

Wo\ ^eco?imended 
1000:5000 
1000 
1000 

Nat TF?co^me€>deC 



tuwiRg equipnitnl ufl'ered by Us manufacturer. That may incJiide 
HLilymalif transmisaitm, hea^'y spidngs, spt'ciiil hitch and heavy, 
duty wHuliliK systems. Jt. may eLs)j- ittrlicsLle that a. hin^r engine is 
needed to let yuu pull a heavier rig. 

In sinnc case*, [ininwhly with the sm^ni^ t ihe higher weight 
limit i^ |WJH^ihU j w hE-n ihv. 1 toiler ^ ei|USpf>etL wiLh its &Wn brakw*. 
Nole: Car warranty may he vuided if liming limits are totccnled- 
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505 Diesel 
V# 
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wm 
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2000 
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MAZDA 

0^000 P^KUp 1 000 : 2000 * 

PickL43 1000:1500 s 
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car r» ma *rwi 

MERCEDES 
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SUBARU 

Tfalaf towng not recommended. 



TOYOTA 

Camry- 
Cresstea 
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C w aid 
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700:1500 

2000 

3000 

1000:1500 

150 Q 

£000 

2000 

KO 00 

£500 

2000:5000 
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VOLKSWAGEN 
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VOLVO 
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3 [>^tf not ^convn^fed kv 



m 



POPULAR MECHANICS * MAY 1 987 








America's automakers are developing high-octane mobile music systems. We 
evaluate the latest highway hi-fi from Detroit's Big Three. 



BY FRANK VIZARD. Contributing Editor; Photos by Bill Ashe 



T urn up your radio! Thai old ruck ’n’ roll war cry is the 
new am hum of America's Big Three carmakers. Gen- 
eral Motors, Ford and Chrysler have all married into 
iliti hi-fi business giving birth toautasoimd systems tailored 
to individual cars. 

Whether il V the full sweep of a symphony oirheRtm ortho 
intimate rhythms of a jazz quartet, the "premium' 1 sound 
system* available from Motowrtg carmakers represent their 
best efforts to date in music reproduction. 

The success nf Lhe car companies in audio rests in part qn 
newly formed relationships w p ith old -line American hi-fi 
companies. CM, through iLs Delco Electronics division, made 
the first deal when it approached the respected audio brain- 
trust called Hose Corp. The result was wound ay stems 
acoustically tailored to spedfie cars but installed on GM 
assembly lines. The success nf the Delco- Rose marriage 
shotgunned Ford into a liaison with JRL while Chrysler 
raced to the altar with yet a third speaker maker, Infinity. 
Rose, JRL and Infinity are honored names in home audio, 



where each company takes an individual approach to the 
subject. Predictably, no two companies fmvd the same remit- 
tu highway hi-fi. although each developed amm id systems 
well-suited to t ho car. The difference its methodology, price, 
features anti acoustic characteristics are rjubtfinfitidJ enough 
to warrant test driving a representative car from each of fcho 
three automakers. So PM s best ears went on the n*ad with 
OMV Pontiac Bonneville, Ford's Lincoln Font mental and 
GhryalerV LeRai'un GTS. Here's what w n e heard. 

Chrysler LeBaron GTS 

The sound system in Chrysler 's Le Baron GTS utilize* eight 
speakers: two^-in. tweeters mounted in the dashboard. two 
S»Vta, woofers in the front door cavities, mid a pair of 5 ] / a x 
7 ] / r in, coaxials (tweeter mounted on top of a woofer) in the 
rear deck. The from and back tweeters reproduce music's 
higher treble frequencies while the woofers in the doors and 
the rear deck handle the baas. 

The Chrysler/ Infinity ay stem uses an unusual hi-ampliflca- 



Uftim find wheels from Chiyiltf, Ford and GM (left t-O right]’ Uftaran GTS, Lincoln ConiintmaL Ponnac BonrarvtMe. 
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Chrysler i cassette receiver hm S~lwx3 equalizer (lower left| r 
Joystick-type balance and fader control (lower right]. 

Lian ucheme. Bi -amplification generally means depurate am- 
pli Tiers are user! fur the front and rear treble anti bass 
speakers. Chrysler/ Infinity varied the traditional definition 
by pgwmng thtf front and rear tweeters with fuiir amps built 
into the in-dusb eaesette/roeeiver, The woofers are indepen- 
dently amplified by amp module* attached to the hack of each 
speaker. This amp arrangement greatly reduces the amount 
of spate required fortheautosound system. AH told. 32 watta 
power the tweeters and watts drive the woofers. 

The Ohrysler-brLLnd cas^tte. receiver resembles its rom- 
peLitur?. boasting tape auto reverse. Dolby -H tape noise 
reduction, and DNM noise reduction for tape and radio. AM 
stereo is also featured. The ca&sEtte recerver sports some 
unique features, but the absence nf others was felt. 

Unlike its eumpetitor^ ChryaleriscsL^seite receiver comes 
equipped with a 5-band graphic equalizer and a sliding lever 
marked ''ambience/' The equaliser proved useful In that the 
system seemed to benefit from a slight boost at the 3.5kl Ie 
mark. The ambience control, designed to Impart a "concert 
hah' 1 effect, should be used iudicinusly^ if at all. 

Although the casRettefreceiver performed well, the inclu- 
sion of seek feature on the radio and a tape search feature 
l which Fillnws you to advance or rewind to the next song on a 
cassette) would have made it easier to use. Other shortcom- 
ings of Chryaleria cassette/receiver include: 

■ flight Lag in the identification of AM stereo stations, an 
inconvenience which makes blindly searching for an AM 
storeo station mom time-consuming. 




■ Poorly visible tape direction indicator. 

* Hair-trigger auto reverse, prompted by pressing the 
volume control knob, that often leads to its Inadvertent Lise. 

* Unduly complicated procedure needed to defeat the dock 
fundi mi so that radio frequencies are displayed constantly. 

On the plus side, Chrysler' s cassetle/rcceiver nffers the 
most radio presets 00 AM and Id FMl A joystick balance- 
and-fnder control made adjustment of the left-right/front- 
rear sou mist age very simple. With the exception of the tape 
direction indicator. all the controls were adequately lighted 
anil displayed fur day or night. Controls were layed out w r elk 
Overall, sound quality was very good with nice definition 
of musical instruments. The [lashlop’jnEJunted tweeters 
maintain a realistic SEJuiulstage in front of the listener. But 
the system does seem slightly underpowered for sustained 
listening at maximum volume* since distort ion was quickly 
apparent with all types of music played at full throttle. 

The Chrysler/ Infinity sound Is a option. Potential 
buyers should note that the Dodge Lancer is the same body 
type as the LeBaron, so the same conclusions apply; 

Ford Lincoln Continental 

The Ford/JRL system in the Lincoln Continental uses the 
same number of speakers as the Chrysler Le Baron hut the 
actual number of drivers [tweeters, midranges and woofers J 
is greater. The dashboard houses two 5-in. coaxial speakers 
(concentric tweeter and wonferj. Each front door contains a 
5 1 | -in. woofer. And Lwut>x9-iiL speakers mounted in the roar 




MOTOWN SOUND: NOTEWORTHY SPECIFICATIONS 



Syiitm And 


CHRYSLER INFINITY 


FORD JflL 


GM DELC0 BOSE 


AuIwttoWi 


L£ BARON GTS 


LINCOLN CONTINENTAL 


PONTIAC BONNEVILLE 


Number of speaker drivers 


fl 1 


Y2‘" 


4* 


Total Amplification 


BS walls 


140 wntts 


S 00 walls , 


Tone Controls 


5- band graphic EQ 


Bass T fable 


Bass Traolo 


Fronl Rear Fader 


Yes 


YUS 


Yes 


Left Rtghl Balance 


Yes 


Yes 


Ho 


AM Stereo 


Yoa 


No 


Yes 


Numbar Of EraiatiL 


10:10 


■3 4 


S5 


J^adio Soph Scan 


No Yes 


Yus Yh 


Yes Yes 


Radio Noise Red uc l ion 


□NR 


DNH 


DNR 


Tape Noise Reduction 


□olby-B DNR 


Dolby- BDNR 


Dolby* B DNR 1 


Tape Search 


N^nc 


Forward Revcr&o 


Forward Reverse 


Tape Auto reverse 


Yes 


Yes 


Ye* 


Tape EO [ 1 20 70) 


Manuel 


Automatic 


Manual 


Total Coat 


5600 


S858 4 


sisco* 



t Twolweeleis. 1 wo mid rangers. 1 wo coaxials 2 Two coaxials. two fulHanqera. two 3-ways. 3 F our tulr- rangers. 4 Automatic opamSion 
S Comprised of $306 oplicun puce added lo the $330 cost of the Standard ftysfmt G Compriud of St 300 option price added to the S 200 
cosl rd Ihe slandaid system uplian price includes stereo canlror pod on leal n enwrap steering wheat plus nulomairr power antenna 
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perceived brightness. Bass response wps aweBojue — to a 
point. In the Ford/JBL system, an "excursion control com- 
puter" prevents the speakers l primarily the bass woofers) 
from overload ing— and thereby distorting sound— under 
high-volume use. (The Bose system also prevents over loads, 
though differently. 1 ) To our ears, JBL.V overload conLrol is 
overly cautious. 

At Ined but listenable levels t bass would taper off in 
relation to the midrange and treble sounds. The individual 
beats of a kettle drum, for example, would emerge loss 
distinctly than they might on an adequately powered home 
hi-fi system. Though the excursion control prevents the 
system from producing unlistenable distortion, such manipu- 
lation of the musics normal frequency distribution is a form 
of distortion itself. St doesn't sound bad — it just doesn't 
sound correct. 

One final criticism nf the Ford/JBL sound system has 
nothing to do with its comjmenta, but concerns its installa- 
tion. The Lincoln Continental had a tendency to resonate 
more than its competitors. This suggests that the speaker 
mounting and internal damping should be improved. 

The FortKJBL system in the Lincoln Continental has an 
overall cost, of fethE. The option lists for $506 r but thia is 
lacked onLo the base sticker price of $350 for the car's 
standard sound system. 

Pontiac Bonneville 

The Deko'Bose system in Pontiac's Bonneville differs from 
its competitors in that it uses only four jV^im full-range 
speakers. This means that each speaker reproduces the full 
bass-to-treble range of the music spectrum instead of divid- 
ing the chore among LweeLera t midrangers and woofers. 

Qne pair of speakers is wsafgupd to the front doors while 

fPtt'nw iJtnt hr fMyt 
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GM f Deko Dow lyrtem. pictured 
here, provides a representative 
irFusiratJon as to how automakers sound 
systems are tailored to the acOurtkx Of the 
passenger compartment. GoaJ Is to have 
soundwaves reflect off Interior surfaces to direct 
strong stereo l mage to ill passenger? and maintain 
sOundstaqe that itHfms to reach listener? from the front. 



™ ll/- : a. by i^i tfcj GO**? ; 



Defend electron kaffy tuned radio display? time except when 
selecting ftatkm. Aed-lllumlruted control? are easy to find 



deck each have a tweeter, midrange and wuofer combination. 
The JBL Speakers are powered by four separately mounted 
amplifiers delivering a total of 1J0 watts. 

The Ford-made casselle.' receiver mutinied in the dash- 
board is best described aa a hybrid. The radio section Ls 
electronically tuned while the cassette section Uses mechani- 
cal transport controls. The 'mechanical" aspect of the cas- 
sette section is hardly a drawback: The auto reverse mecha- 
nism , for example, Ls [jerbaps the fastest and smmthcst an 
the market. Another plus for Ford's caasetto/recejver is i 
ability tn automatically adjust for either 70- EQ (metal ch- 
rome) or 120-EQ (normal bias) tape. Like its competitors, 
Ford's eaesette/receiver has Dolby-B and DNR noise reduc- 
tion, Seek scan for the radio and automatic music search for 
the tape section are also included. 

On the down side, the Ford caasette/receiver lacks AM 
stereo^ and the number of presets is limited to four AM and 
four FM stations. Display of the controls k adequate except 
for two instances: Tape controls do not 
light up. and there is no visual indicator 
that DM Ft is upe rating 

It's not unheard of fur new -car buy- 
er* to return their vehicles to the dealer 
for fine-tuning. Ami in what,'* possibly 
the first case uf a "Monday morning 
stereo," we had ta return the Continen- 
t:d tu Ford l>eciulse of excessive rattling 
from the right -doar speaker. Once im- 
paired, tljo system performed superb- 
ly. though with t he "bright” Califor- 
nia sound characteristic of J BL, 

Adjusting the treble ef in- 
tro] downward com- 
pensated for Lhis 







AtfodfivnillffTlir exotic 
iC^onatnh n 4 i working 
<fcii$n fKffdte that sholwc^fs 
caibcn Itber manacGqixt 
coTHtrycTlDn technique in 
fflyfpcf iJG.CTOG 
package. inspired by it « 
pursuit of imiulmum mf®. 
advantage far tompctiiion 
uie, the bdkei k *y element! 
rake today 3 mmt AilVjincM 
features yean into thr future 




jgi in 




Even ihe pedaJs get me Aero 
treatment, thanks to m Kevlar 
shroud that does double duly 
as a footuop Belt -like, quick 
fasteners are adapted tram \ki 
equipment 



Airfoil handlebar often leu 
wind resistance than a round 
lube and I ncorpor ates a trip 
computer art ih# tenter. Grip* 
house levers to- actuate 
hydraulk brakei. 



W [hotrt aero headgear the 
Kronoicch rider would be 
incomplete. Designed to ren 
flush against ywr bmk In the 
riding poamon, the hetinet 

smooths airflow 



' 



hickory- bn nc*I cycles I hut 
weir *olil liefore l he butfin* 
riiriiK of the -Hi It i‘Cfilur>. 
Whnl i n new , itimTiih, i* I tie 
adapt utinn cif Hu bike 1 * 
nhape to wtirk with ibt? pe- 
culiar properties of curium 
filer jruiieriid* while reiip- 
mt | i fw mtcblmnnl EriKantnifc 
cif uennh rumm advance*. 

tompnri'd lo con veil- 
liiinii! 1130 alloy chrome* 
moly sterk carbon 'fiber 

custipimiti.^T run Ik- listf liuu n 
jik Mronih twice an miff anil 
title fourth I he weight, but 
all of ihiLi imjnvNsn.v mijjhi 
Ik in withN«imidlin|i tension, 

or NtretrhiviK b>rce. Com- 

IkhL-NNkici Nlren^th rnim^ en- 
tirely frmii the ream ihoi 
hint I’* the fibers in In a um-ful 
tmikhnu material sdmpi-; it» 
limit* are fax lowet 

Thi?re an? a number of 
eomenlmndl bicy- 

cles built uf curium fiber lub- 
uiSt. but in the past they’w 
been plnttutri w itJi lube *ep- 
urnimnn at the toelul liitf* 
iiHtl fur June! inn [min in, ami 
a vasiue road feel dim 
renuJtJl from the tubing 

Mhiick-diimpinsT quid n u-«* r 

The? do offer the itdvanUiie 
irf litfjii weight, but til a hi^h 

cim l» 

The kmnutech approach 
m brtNvd on the Thinking of a 
jmhpI n| ItahiiTi Piiiiriutju liir 
er* including Carmel I L 
Mnriolo and Selle KuvaL 
l ive L-liiiiiRbelE chiethin t* 
itself | be luiid heariill! 

unit. Like the tub of * 
1'iinmibi One 1 -nuid Vn\ 
tar the inonoeuqiie sh 
well nulled in vnpmu 
with the Vsrimil force* 
app I i e ci t o a bicycle 
frame, making up fur the 
properties carbon fiber 
tube alone tWflil puma**-*, 
Tii dent with areas of high Nh 
cabled loath lip. m#rh «* ihc 
a\!e dropout* sind holtfim 
bracket, in true turn I in set is 
of Carbon w ire lire poK-i- 
ti iwuoi juromlim: Co the me* 
of *lre**. 

Hy mm the disc wheels 
uii the khinuEcch surprint; 
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RAD WHEELS 




no one. though these are the 
latent bubble shape intended 
to reduce sensitivity to 
cross wind* ^nct provide 
Mime streamlining for the 
rider's legs. It's the frame 
shell itself though, where 
the aem siick up gets seri- 
ous. The pedal tranks are 
incorporated into sleek discs 
that keep airatream distur- 
bance to a minimum, and the 
wind-cheating footsteps Fea- 
ture Kevlar shroud* with a 
ski-type quick fastener. Car- 
bon-fiber handlebars with 
the cross section of an air- 
craft wing have built-in le- 
vers for opera ling the hy- 
draulic brake system; a 
multifunction trip computer 
is flush mounted. 

At present there are but a 
handful of Kronotech sam- 
ple* in existence, being used 
mostly for development 
work, Some features, like a 



Using monueoqiJe con- 
struction ami carbon-fiber 
materials can sometimes run 
a builder afoul of the racing 
regulations. By the littb rul- 
ing of the Sport's governing 
body, Union Cydiste Inter- 
nationale ( L CD, devices in- 
stalled solely to reduce air 
resistance are disallowed 
from competition. Disc 
wheels are permitted be- 
cause Liit? discs are a struc- 
tural element; dm ply cover- 
ing a spoked wheel with a 
smooth fairing is illegal. 

Though the UCI has nn 
reseswatinn* about permit- 
ting the disc wheels in com- 
petition, they have drawn 
the line at Huffy's partial 
monocEHjue framework im 
the successors Co l9W + s 
Olympic funny bikes. The 
original multi -mod a] winners 
f*ee thmktftrunfftt titk?* 
page 71, June '831 Used lear- 
drop section frame tubing 
for superior windsmanship. 
The latest generation ma- 
chine shown here, an outlaw 
by IP 'I ft 'gisl ut S oils, ran 



Cinelil Lwf Kronen b * nmJ-goIng flirw trial machine that displays 
racing posture wtfh sloped top lube and competition wtweb. 



compo&ite fork assembly, 
are already available to afi- 
cionados > and it's easy to see 
that details like the bellows 
that keep the saddle section 
wind- wise are bound to shuw fc 



up on road machines. All 
told, the NASA- like Krono- 
tech w ould take the belter 
part of $^!0 P 000 to pry from 
the consortium of innovators 
who built it. 



Guffawed I Now Illegal for UO event*, the Huffy Olympic hopeful 
For 3 HBB gained an aero edge wtth a uftrban-fltfef and aircraft foam 
seat tube section New design Is already in the works. 
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compete only in National 
races and triathlon*. In team 
time trial trim as shown, the 
aluminum frame members 
are wrapped with fiberglass r 
Kevlar and graphite maters 
aJ. Must striking is the wide 
mid controversial seat tube, 
which extends all the way 
back to the re as- tire. 

In the Cal State Long 
Bea ch wind tunnel, improve- 
ments up to 20 pereent were 
realized over the '34 Olympic 
bikes by cleaning up the air- 
flow in this area. That's pre- 
cisely what the UCI object* 
cd to, even though builder 
Mike Melton of Huffy was on 
hand with X-rays to show 
that the seat Lube would col- 
lapse without the wide car- 
bon-fiber skin structure and 
foam insert support section,. 

With no choke but to step 
hack and redesign the U,S, 
cycling team's 15*87 hard- 
ware, Mike Melton reverted 
to a more standard 3-lube 
framework which is lighter, 
though not as aera-efficient 
as the outlaw bikes, The 
plan; curve the seat tube for- 
ward anti tuck the s^ear 
wheel up against it to short- 
en the wheelbase. That way, 
the team pursuit riders can 
hunch closer together in an 
optimum drafting formation. 

One possibility for other 
aero gains i& in the swim of 
rider gear. At a 30-mph 
pace, the rider himself is the 
cause of two-thirds of the 
total aero drag. Small ad- 
vances in the rubberized 



Bottetchla i rack bike {righ if Hai fixed gearing, delta «fo handle- 
bar, webfoot frame gtttiets. fl&ad racer [left) looks more familiar. 
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synthetic skinsuits add up to 
seconds on the track, and the 
new helmet size regulations 
have caused trips back to the 
wind tunnel to determine the 
best shape, 

Monocoque cycle-crafting 
doesn't only come from Italy 
and America, and it's not 
always dune in carbon fiber. 
Japan's Fuji factory has 



more widely known, this de- 
sign offal's a potential advan- 
tage in cost 

It may be a while before 
outrageous designs like the 
Kronotech are adapted for 
everyday road use, but al- 
ready the rub-off of racing 
prototypes has made its 
mark. Witness the Cinelli 
Laser Krunos. At S43U0, it's 




Fuji's one-of-a-klnd semlmcrtotoque bike gets high strength with 
low weight from *n aluminum honeycomb downtuhe skinned with 
Sheet alloy me technique is in costly than carbon fiber. 






shown a track prototype that 
uses an aluminum-sheathed 
honeycomb downtube with 
conventional tnp and seat 
tubes, Because the material 
is more readily available and 
the construction process 



not the sort of vehicle you 
leave leaning against a tree 
while you shop for groceries. 
Still, it is accessible to the 
serious enthusiast wiling to 
sacrifice some cash and com- 
fort for that final 2 mpb of 



output. As a time trial ma- 
chine, it ts designed to com- 
pete on sections of open road 
anci carries all Lop-uf-thedine 
accoutrements — Cinelli disc 
at the back, Ambrosia 
wheel up front, Campagnolo 
components, Shimano drop* 
outs. No one would call it a 
practical everyday machine. 

The racing lineage in Bot- 
tecchia's production models 
is more apparent. In the pair 
pictured above, a roud race 
model on the left looks posi- 
tively tame up against the 
track bike on the right. With 
fixed gearing and no free- 
wheel mechanism to allow 
coasting, iF.s apparent that 
wo’re talking lift) percent 
business here. Carbon fiber 
is used in the disc wheels and 
the aero-stylert delta handle- 
bar, Frame junction points 
are webfooted, orgusseted, 
for strength and a slight ad- 
vantage against the wind. 
This is the shape that street 
frames have bE^gun to as- 
sume as the style of aerody- 
namics Lakes hold, 

For most purposes,, 
there's little to really be 
gained in slicking up road- 
riding bicycles. But as sure 
as aerodynamic racing sleek- 
ness has defined today's look 
in n.vmph automobiles, so it 
will in the World of people- 
powered 2-wheelers, And 
when it arrives full foree* the 
trend will leave its mark far 
past Lhe styling of the exo- 
skeleton, all Lhe w ay to the 
backbone of the beast. W 
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T h is butler's table of solid ma- 
hogany is an unusually versa- 
tile piece of furniture. It nut 
unly functions as a coffee ta- 
ble, but the tEJji lifts tiff Lhe base fur use 
as a spacious serving trav. 

Start const ruction by jointing and 
surfacing all if 4 sUx'k to ■ i in. Select 
the pieces tu be- used for the tabletop 
LL jlcI leaves by matching fur color ami 
grain pattern. Crosscut all the pieces to 
rough length and use the jointer to true 
one edge of each piece. Rip the pieces 
selected fur the tabletop panel ' L in, 
nversiEe and joint the sawn edges. Rip 
the rails, stiles and aprons about 3 -' in in. 
overaize and remove this excess with 
one pass on the jointer. 

Check for good contact between the 
mating surfaces of the panel pieces and 
spread with glue. Assemble the panel 
on a Hal surface and use bar damps on 
both the Lop and bottom tu keep the 
panel 11 m sand provide equal clamping 
pressure. Double-check that the 
damped panel has no twist. After the 
glue hiL* set fur about 20 or 30 minutes, 
scrape off any excess with an old chisel. 

Kext, crosscut the rails and stiles to 
finished length. Plough a 1 '|-in ,-wide x 
Vyiri.-doefj groove centered in the mil 
and stile inside edges. This groove will 
house the top panel and servo as a 
mortise for joining the rail tenons. 
Using a dado blade in the table shw l 
cut the tenons on the rail ends. Use a 
stophhx k to ensure accurate repetitive 
cuts. Try the cuts on scrap wood first 



Color pnoro Sill Aslie 
Black-arid- wtilte photos : Neal Barrcte 
Technical art; Eugene Thtmpsan 
Photo ityNsE; Gade Hernck 




1 M/lift the dado -bladff set for a 
wfde ojt, plough a '/Hn -dsep groove on 
one edge of each rail and stile. 
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Here's a classic mahogany 
Sutler's tray table you can 
build yourself. 

BY NEAL BARRETT 




and tost -fit with the ploughed groove. 

Setups or plane lhe glued-up panel ns 
necessary to achieve a smooth, flat 
surface on both sides. Rip the panel to 
finished width and crosscut tu length. 
Be careful tu make the cuts square. 

Next, rout the puneJ tongue using an 
edge guide and %-irL straight bit, Cut a 
1 ^-in. x V r in. -deep rabbet around the 
panel edges on both sides. Prepare the 
tabletop pieces for assembly by so Rail- 
ing the sharp cornel's along the edges of 
the mils, stiles ami panel with 120-grU 
&mdptf|>er. Avoid this sanding where 
the r tiilbi mid stiles join. Apply furniture 
wax tu both sides of l he panel tongue at 
the comers. This will prevent any ex- 




2 Cut Ule tenon cheeks an the rails ujhng 
a dado blade. A stopbiock ort the miter 
gauge ensures Identical repetitive cuts. 



cess glue from bonding the panel to the 
frame at theae points. 

Apply glue to the tenons and those 
poititmi of the stile grooves that act as 
mortised and pul a drop of glilo in the 
[/enter uf each rail groove. This glue 
tacks the middle of Iht- panel in place 
while allowing the sides tu move with 
changes in humidity. Center the panel 
in a stile groove arid place each rail in 
position , Then place the opposite stile 
in iKisition and clamp the joints tight, 
f enter the panel to create a uniform 
1 Mr fn. reveal and cheek opposite cl sag fi- 
nal measurements to determine if the 
frame is square. 

Using the drawing us u guifle, make 
full-size templates for each size leaf and 
transfer the outlines unto the selected 
stuck. Cut the curved edges on the 
band saw, following the waste side of 
the line. Clean up the saw marks with a 
belt sandcr or spakeshave. Met up the 
router table with a ■’>in.-rai.L round- 
ing-nver bit and bulb bean ng pilot, 
Ctamp a fence to the router table to 
shield the hit. and round the outside 
edges of each Leaf, 

Using n marking gauge held against 
the outer leaf edge, lightly mark the 
inner and outer lines for the finger- 
holes. Cut the circular ends uf each 
cutout with a l^-in.-dia* hole saw or 
spade bin mounted in the drill press. 
Complete the cutouts with a handheld 
jigsaw ami smooth with 1211-grit sand- 
paper Then round the cutout edges 
with a % r m -rad. round JngH>ver bit, 

.Following the plan, lay out the posi- 
tion of the butlers tray hinges (Paxton 
No. 40411 on the leaves and tabletop. 
Using a sharp chisel, first cut the hinge 




1 Cut iftt panel tongue by routing around 
Ibe lop and bottom of ifte labfciop panel. 
Use a juralghi bit and edge guide. 



89 







SOCIAL GRACE 



mortise* in the tabletop and then in 
each leaf. Nnte that these hinges re- 
quire an additions] recess in the leaf 
mortises to accommodate both thE* 
hinge barret and tensioning leaf. This 
allows the table leaves to remain up- 
right when desired. Cheek each binge 
for fit and adjust as required. 

Rip and dress the 10/4 stock for the 
table legs to size and crosscut to fin- 
ished length. Lay out the mortises as 
shown in the plans. Clamp a fence to the 
drill press table so that the drill bit is 
centered over the mortise centerline, 
and drill overlapping %-im holes lV'm 
in. deep to remove most of the Waste 
from each mortise. Then use a sharp] 
chisel to square the mortise ends and 
remove the ridges left by the drill bit. 

Crosscut the aprons to finished 
length and set the lable saw and dado 
blade for cutting the tenons. Make a 



trial tenon with scrap wood and test fit 
with the leg mortises. After the apron 
tenon cheeks are cut,, mark the tenon 
shoulders anil cut them with a dovetail 
saw. Test-fit each mnrtise^a.nd-tenon 
joint. Adjust where necessary, 

Begin assembling the base by gluing 
each long apron to two legs. Clamp 
thes? assemblies and check for square. 
When the glue has cured, finish the 
base assembly by joining each pair of 
legs with the short aprons. 

Cut the alignment strips for the tray 

bottom to finished dimension and bevel 
the bottom edges with a chamfer bit 
mounted in l he router table. 

Turn the tabletop upside down and 
center the inverted ha_^e on it. Trace 
the inside of the base on the tabletop to 
mark the positions of (be alignment 
strips and then remove the base. Place 
the strips in position and bore and 



countersink the pilot holes for fastening 
the strips to the tabletop. Fasten the 
strips with ] Vi-im No. B fh screws. 

Carefully sand all table parts with 
1211-grit -sandpaper. Thoroughly brush 
off each part and sand with 220-grit 
pa| Ksr, Again brush off and lightly bur- 
nish with 4/0 steel wool. 

We finished our project with a mix- 
ture of equal parts Watco Oil and Mo 
CltKskey's Clear Gkss VamMi. Liberal- 
ly brush on the mixture and allow it to 
soak in for about five minutes, Then 
off and let it dry overnight- Re- 
pent this procedure three or four times 
Lo build up the finish. After the final 
coat Iiels dried, burnish lightly with 4/0 
steel wool and apply a coat of Watco 
Satin Wax. 

Finally, complete the table by drill- 
ing pilot holes for the hinge screws and 
then attach the hinges. nc 



4 Use bar clamps on the tabletop assem- 
bly to bring Joints tight, Compare opposite 
diagonal a to ensure square. 



5 Cut a billing*? on the outside curved 
edge of til? leaves with a Vm -In. -rad. round - 
Ing over bit mounted In the router table. 



4 After boring the circular ends at the 
Nngerhoies, support the stock on blocks 
and complete the cutout with a sabre saw. 



7 Mark hinge positions and use a sharp 
chisel to cut each hinge mortise. Not# 
extra recess required for hinge barrel. 



Id After cutting the apron tenon cheeks, 
mark and cut the shoulders, using a dove- 
tail saw. Check fit In leg mortises. 



V Clamp a fence to the drill press table 
and bore overlapping ^-In.-dla. holes to 
rough out the mortises In each leg 



f 1 Assemble the table base by first gluing 
the legs to the long aprons. Then glue and 
damp the short aprons In place. 



§ Ciamp the table leg to the bench and 
use a sharp chisel to dean up the sides and 
square the ends of the mortise* 



17 Bore pilot holes through the align- 
ment strips into the underside of cop. 
Fasten with ! r A-ln. No. B fh strew?. 
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BUTLER'S TRAY TABLE 

i a- 1 /4 p high a 3.1 * wipe * 43* long 



EACH 



I /4* SETBACK 
[TYFfCALp 



M/36" DEEP MORTISE 
S* ^3/16* [TVPICALJ 

DETAIL 2 -MORTISE AND TENON 



J-3"*TYPJCAL] 



P/16" REVEAL 



ROUT HANDHOLE EDGES WITH 
5/16" ROUNDING-OVER BIT 



ROUT OUTER EDGES 
WITH 31BT 

ROUNDING-OVER BIT 



3/ 1*' CHAMFER. 
COUNTERSINK 



IM6 p R£VEAl 

— f ur t 



ALIGNMENT STRIPS NE5T 
INSIDE OF APRONS — 



APRON. 





ft j 


0 0 
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SECTION VIEW AT LEAF CENTER 



DETAILS 



DETAIL * 



Kfj No- Sl» iirul dcPKripCinn (lhJ 

A 4 2 ■: * * 1 T^r" rnuluigflhy | kp? 

B 2 v 31“ mfllwffft ny lbn« a^n) 

C a ft* m y. 10“ muhugaiij irihoft 

aphnnj 

1 1 l ¥*. * 10^ x 27ft" muJuswiiny Itiblolap 

pond) 



MATERIALS LIST— BlfTLEHS TRAY TABLE 
L 2 ft x a * 31" HLHJuflMij' isLik!- 

V 2 ft x x 17" malioginy (ratf) 

G £ ft x 4 t -‘ m -■ =tr (nullify (toi^ k-ofi 

H 2 h X J'Vj * 22 " imtho«MB (itart ie*fi 

1 2 ft x fa x 25" rauliogafi v Liang' htripk 

J 2 ft x fa x 11“ nuJweaiiy LHhart ulrijjS 

K 8 Butlnr tray hingro Fixlon bra. WII* 



L 10 IIS" No. H ft ttcniwfr 

Miw~ I 2 Bh «nii 

MQ HLMjf »ooS r WWa Oil, Mrf’Eoakty* Clear GkHB 
Vaniiiih, Witco Satlu Wn* 
p A^*iWd* frtwn PfiXtum T-pn^arr UrL TBlfl Brarl* 
Hl»w Bd, Up(*r Fife WO 33 ISfi 
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DOUBLE 

DECKER 

This large, family-size deck is loaded 
with great features, including a special 
area for the safety of young children, 



BY AUGUST AND SUSAN CAPOTOSTO 





A rti-f |j]y slnping back yurt 1 mufk- it very difficult for 
us tu define h safe playing area for our young 
child rom Am) Lhe small deck wc did have wp felt 
could be bigger to »uit inir glowing family, That'S 
what led in m 1 1 r idea (bn* bi-level design: el spucim^ main deck 
with ll lower level especi Lilly for the children 1 !* enjoyment. 

The childrenV deck is totally enclosed a Fid includes other 
safely fealuivs as well such as rounder I comers on steps, 
Luhli\ lie rich and sandbox, Alsu, the table folds down when nut 
in use tu disculirage young climbers. and the benches can bp 
l Halted drawn so they won't tip over or be moved to the mi ling 
ami used as a launch pad. A chilli safety gate can also be 
ins tulle 1 1 between the levels. And, with 4G0sup IL total l here V 
| ilb.-nly i if nnuEi for everyone else. 

We Imili [his deck with pressure-treated lumber thrnugh- 
oLJt, including the lat Lice work 1 because of its high resistance 1 n 
rut anil insect decay. After all this planning, we wanted to 
make sure this deck was going Lo last for many years. 

Upper level of deck | above) features built-in planters and 
sealing bench with movable dining table and bench. Lower 
deck (right) has ch ild s sandbox and folding table, 
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Upper deck 

Layout the pmiimauroftht 1 main deck Lining «trmg wild baiter 
t-MPttrils. Level the .string with a IJi’te level and check fur square 
al the comers lining it :S x I x B-ft. triangle, canstrucled f row 
1x4 lumber, Tn check the entire layout measure diagonally 
from mi-tier tu cumer with u tape measure, If the lay out is 
square Lhe meusut'emoMs should he equal - 

XexL. establish the- location nf the ledger hoards on the 
house walk Snap a chalkline on ihc- w all ihut corresponds to the 
tup of ihi^ ledgvra. Then lucuU 1 the jiust holes. Do this by 
measuring out from the house wall the required distance fur 
[he first set of twists, Run a string between hatter boards 
exactly parallel in lhe house wall, Spoi and dig the four holes 
12 in* in diameter by 24 in, deep, or Mow the frost line fur 
your area, I'mrH in. of gravel in the butt urn ut' each hnlt*. 

Nail square blocks cut from stock to the bottom nf the 
4x4 f>osts unci place them in the holes. Align each with the 
string as shewn. Tile posts should he left slightly lung to 

Lower deck was completely enclosed for Vi fa ty of young 
children Kitchen window [left I hai dear view of child ! deck 
and can be equipped with simple pass- through iheM. 

Color phoioi. ■ ; .ji . . ■ — SlJKh-ar*d- wWte phmoi. r -?•■■ 

teEhnlcal art: i .j., ■ i f hi Wolmanlzed PrMiure-T'reateiJ lemlwr: 

kcfpm Cp Ir f Fc*iSit FrcnXjtlt Gnou|l. P - V ■ I hi'i JS PA I I V 
F^nlshlngi : ■Ihm ' V illrT-, Fr.nl M U 1*77 Hi 






1 Lay out perimeter of deck using mason's 
string and twtter boards- Check comers fen- 
square wtift 3 m 4 x 5-fi. triangle. 



2 When ail strings are In place, check for 
square by cprti pa ring diagonal measure- 
ment!- The diagonals should be eqoal- 




4 Slide each post Into proper hohe and 
aNgn side with layout string. Plumb the 
post, then back-nil the hole with gravel 1 . 



permit trimming to finished height. 

numb and brace the posts then back- 
nil with gravel to within 4 in. of the top 
of the holes. Pour a concrete cap over 
the gravel. 

Run a string with a line level from the 
bottom of the ledger board to the posts, 
level the string* then measure down 

frmn the siring the width of u 2xK, 

which Is usually 1 % in, Mark and cut 
the posts to this height. Nail post to- 
beani connectors to the tops of the 
posts, then fabricate the beam by nail- 




S locate top of ledger on house wall and 
attach string with line kvel at that point. 
Pufl string tight, level It and mark post. 



ing together 2xH stock. Use K- and 12 
ft, slock* ijffsptting the butt joints, Cut 
l he beam in the required length, place 
it on the posts and secure by nailing 
through the connectors. Repeat this 
entire operation for the second set of 
posts or the upper deck. 

Tack- nail the ledger boards to the 
houae wall then luy out the positiun of 
the joints and the lagserews on the face 
of the ledger boards. Bore pilot and 
shank holes for the lags then remove 
the lodgers from the wall of the house. 




1 Dig hole* at proper Ideations then nail a 

2 If 0 block to the bottom pf eath 4*4 post. 
The block! hrFp distribute deck weight. 




4 lack nail ledger boards to house wall 
and lay out position of Jclits on surface. 
Then bore pilot holes for l^gidrrWY 



Prefabricate the end joists by nailing 
together two S?*Ks. Attach these end 
doublers to the ledger bsjards with lag- 
screws, Note that the lagscrew holes in 
the rear of the ledger board are coun- 
ter bored tu recess the heads. This as- 
sembly is done on the ground < forming 
two L-sbuped units which are Lhen 
fndk v idutdly lifli^l into po^itnsn. The 
ledger boards are secured with lag 
screws and the end joists are toeimiled 
into the beam. A doubled 2x8 header is 
cut to length and mi ached to the for- 
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ward end af the joi^tis with lagscnews. 
Next, ruiil joint hangers inlu the led- 
ger board and header. Cut the joists to 
length, -set into the joint hangers and 
nail in place with the nail* supplied with 
the hangers. Make sure to sight down 
each joist and install U with the 
crowned edge pointing up. 

Lower deck 

The pests for the children V deck are 
located uidrig batter boards and string 
as before. Measurement are taken 
from the outer pcksta of the adult's deck. 
Plumb and brace the posts, then fill in 
the holes as. described earlier. To deter- 
mine the height of the children's deck 
posts, mark the adult deck posts 24 in. 
below the top of the joisU. Pun a level 
line from these marks out to the lower 
deck posts. Mark the posts and cut 
them p ft. 



With ledgers tack- nailed to both 
sides of the posts, locate and bore 
carriage- boil holes. To determine 
where to nrmks? the mitered cuts on the 
angler! ledgers, place n 2xrt on top nf the 
nailed ledgers and mark the angle di- 
rectly by tracing along the edge. Cut 
the angled ledger, then nail the smaller 
2x4 ledgers against the face of the 2xW 
ledgers. The 2x4s help support the 
joists ulong the angled side where joist 
hangers won’t work. Bolt all ledgers to 
the posts securely. 

Attach joist hangers to the ledgers 
that define Lhe center sections. Cut the 
joists to size and nail in place. Add the 
joist bangers to the straight sides of the 
angled sections then scribe the joist tu 
fit between. To mark lhe angle nf these 
end miters, the joists art positioned 
above lhe joist hangers and aligned 
perpendicularly with the aid of a ear- 



penter’s square. The cutoff can now be 
marked directly by tracing against the 
ledger. Notches are cut on the mitered 
ends Id enable Lhe joists to rest on top of 
the 2x4 ledger. Nail these joists in 
place p then construct the section of the 
lower deck that wraps around the up- 
g>er deck using Lhe drawing as a guides 
When all ledgers and joists are in place, 
nail 2x6 decking onto both decks 
shown in photos 14 and 15. 

Landing 

The stairway landing frame is con- 
structed separately of 2x8s and is Lhen 
mounted to the end joists (if the upper 
deck with carriage bolts. Level it and 
brace it temporarily from below . Then, 
place two 4x4 posts into holes dug to 
receive them and mark where they 
touch the bottom edge of the landing 
ff'JrrrjH' ittnt fri fmfjt' JSttl 



7 Remove ledgers and bore pilot holes at 
end for iagserews that hold double end 
joists. Cc^rneii^e to accept toc^ wrench. 



lO Tack -nail ledgers tar lower deck TO 
both tides of posts, then bore clearance 
holes through parti for carriage bolt*. 



11 install hangers, then cut joists SO fit and 
nail In place. Ends of Joists must be notched 
where they meet angled 2 k# ledger*. 

% 



1 1 install 2*6 decking bark side up and 
attach at each Join with two hot-dipped 
galvanized nails driven at a slight angle. 



S Attach ledger to end joists then support 
assembly and attach to house wall as a unit. 
Tighten ledger Iagserews securely. 



I 1 First Install all ledger boards and facing 
boards on lower deck. Then Jay out Joist 
positions In center sections, 



14 Maintain even spacing between deck- 
ing boards by using wood spacer. Ends of 
boards must always fall over middle of Joists. 



t Attach join hangers to ledger boards 
using nafib provided. Then ait joists to 
length, slide Into hangers and nail In place. 



12 To keep joists aligned, use a framing 
square to transfer the position of joists In 
center sectJnro to the angled sections. 



POPULAR MECHANICS * MAY I9B7 








Basic techniques for applying the ever- 
popular plastic laminate— including special 
edge treatments. 



BY ROSARIO CAPOTOSTO, Contnbutfnq Editor 



T he | niKt- war Imu^iny thwuti iifei-nHluu.nl Amrri 
tciii hiUML'owniTs in a nru I Hiitdiiijj iiiaLr 
rial— plastic laminate. Tills mrKjMrn/ivr ahrol 
r|utrk!y l k ' t’lti i ii 1 thr nu-ru 1 helming 
t'hnii:r fur kisi- 013 kit dim nnmlrrtnpw, 1 1 pmviilnl adnr:r 
lik-.i-asy 4u-ddan surface. But bt-^L nf all, laminates wv w 
available in v;tr«Mis i.i>1ors and jkdtems. 

By I hr ISfitH f Jn’ttmilivi 1 Iwnjnnlrc sc-s-rni •< I In Emmery 
when-. They were applied In nih'iiieLs* desks* Uihlrtups* 
she ■ I v i r lyr i a nils iilK E l Hit hn * mti vanit ii -s. !■ p nj u m- a few own 
man uses. Urn mutter IkArame a popular material far 
iv modeling fniiieri*. i^i. Thi n, dunri^ i hr lain iWMband 
ini it l fir 7ik, 1 hi - 1 h «j mlarity nf plasl it- laminated started 
In w;tne. The n?asun: overuse. runs! probably. 

Twlny. however, demrulive lamiiiutifs an - enjoying a 
renaissance of sorts, Maiiulai-Ei liters are nlTi-riiiU: Eaini 



mliir--, 

1 • - - ; .1 ■ j ‘ ■ S 1 iJK< ■.- I S - 

Jill - . VVil.-iiiu.n brand iliruraLb ■■ la. mi 

nates (slTfi's more than UK) ixilnr* in more 
1 him HO pattern* with a choice uT V3 tUITurent 
textures, Ntfvamar brain I kminates boasts more 
1 han :JIN) colors and patterns, With this profusion nf 
laminates mine, uni smyinsing|y H a pnwing interest by 
do it y nurse! frrs, BlitMtic bmunak’s art* midi ly available 
at lumlioryanls and hnmi 1 centers and they'll easy tn 
work with, Nn sgteda! skill* alt 1 required. so yuli ran 
achieve s:ii is* factory results in y m r first aLtnmpt— sienidy 
Inline the piHurdui vs shown here. 



r'holD ir Wt jx.ir mi. IpLlf 1 nr ■ « 

FlWk Mmln^lei WifT.-'i.Li r J?,irp*i Wirfvrm Plinth Cu Tpmplr rs J 6501 



INSTANT COLOR 

Laminate grades 

Thrrt* are five basic gnu :1 eaufl tun 
available?: standard, vertical, solid cu|- 
ur s backing snd pustfurnimg. Standard, 
□r horizontal. grade is Vr, in. thick and 
reconfiinejifl&d fur use uts horizontal 
work surface* xuch u* a counter, table, 
desk and bar top. 

Vertical-grade laminate in about ^ 
in, thick and K us its mime implies. is 
uh«I cj n vertical surfaces such as cabi- 
nets, cabinet dunrs ami wall applies 
Huns. 

Sdid-cuhir lamina U+ is a relatively 
new, ami exjjertmt:, grade. Unlike thi- 
other lamhiatv grades that ennsist of a 
brown con? topiwrl with a decorative 
face, salid-culur la mi mites have no 
brown cure— they feature sidtd-cnkir 
L'onstr iic Lion. Solid -Hilor laminates 
eliminate the familiar dark edge lines 
caused by the core material used on 
regular laminate grade*. 

Racking laminate is Lhe least expen- 
sive ginde, It's about lA^, in, thick and 
has no decorative face. Hacking grade is 
used on the hack side of a large panel 
LhuL has decorative laminate applied lo 
ils front surface. The backing sheet will 
offseL the decorative laminate to pre- 
vent ■warping. 

Finally , t here's \ « wt U inning lami- 
na Le. This special-grade laminate is de- 
signed Lu \w heal -formed to a very 
small radius. It’s used in specially 
equipped shops to make wraparound 
cminl ert up bat: ksplash assem t i l km* 

Pastforming laminate isn't recommend- 
ed far home shaft use. However, you 
can form small area* of vertkakgradc 
laminate using a heat gun isee photos 
on page 300J. 

Besides the wide variety of colors 
and decorative patterns available, 
there are a few other inn-resting lami- 
nates worth mentioning. These include 
the many different wood grain, foathtir, 
marble and quany patterns. Chrome, 
aluminum, brass and copper laminates 
with | wdis hod. or brushed surface* are 
also available. Krai is uc-looking. deep- 
textured laminates come in wood grain, 
leather and slate pattc+m*. 

Another recent innovation is tam- 
hour laminate, U*e this flexible product 
as a tambour door for a rolltop desk or 
apply it tn curved walls, dual’s and 
columns. Tambours come finished in 
various color laminates, metallic lami- 
nates, wood veneer and solid wood. 

Must laminates come in sizes ranging 
front 2 1 j ft, to 5 ft. wide and H ft. to 12 
ft. lung, Bolki-color laminates are gen- 
erally sold imly in -I x I^-ft. sheets. 
Laminate prices vary greatly depend- 
ing on grade , texture, pattern, manu- 
facturer and geographic region. Itut, 
standard L horizontal) laminate, in a 
stock color, costs about 41 per sq, ft, 



Therefore, a typical A x 8-fL sheet will 
cost about 430 to $50* 

Core material 

A successful plastic laminate job de- 
pends heav ily on using the proper core 
material — the substrate that the plastic 
laminate is bonded to. Parti deboard is 
Lhc most popular core material. It has a 
snnHith, fiat surface and is dimensional- 
ly stable and inexpensive. Latum- or 
birch-veneer plywood are more ex pen- 







A simple Hand-preuune tert reveals that 
m-rtful-grade laminate licit] has more flexi- 
bility than thicker standard grade | right). 



sivo than particleboard, but they are 
much easier to work with. Avoid ualng 
low-grade plywood that has a rough, 
uneven surface, knots ami voids in the 
Veneer and edge. Also* don't apply 
decorative laminate La gypsum board 
(dry wall j, pilaster, concrete or large 
pieces of solid lumber. 

Applying laminate 

There are five basic steps to applying 
plastic laminate: cut the laminate: apply 




Flexible tambour iaminat ei make It eaiy to 
cm»r round and curved surfaces Tamboun 
come In varFcnu^ colors, shapei and *!*«. 




Jnexp eniive scoring tool will cut laminate. 
Clamp down a straight edge, score laminate 
a tew timet, and then lift It up to ±nap_ 




To prevent chipping the decorative surface, 
place the laminate facedown when cutting 
with a sabre saw or portable circular saw. 




Cot Eamlnate face-up on a table saw. Long board clamped In place keeps laminate from 
sliding under fence. Small holddown block near blade keeps laminate from fluttering. 
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adhesive to the tore and to the back 
side of the laminate: bond the laminate 
ft> the core; trim off the overhanging 
laminate; file the edges smooth. See the 
stepkby-step photos showing 1 a typical 
countertop lamination. 

Always cut the laminate slightly 
oversize so that it extends beyond the 
core's surface at least '4 in. on aEl sides. 
There are several tools you can use to 
cut decorative laminates, but for the 
beat results, use a table saw fitted with 



a carbide-tipped blade that has at least 
SO teeth. A small -tooth plywood blade 
will give satisfactory results. Loo. You 
could also use a radial-arm saw, sabre 
saw or portable circular saw. If power 
tools aren't available, use a scoring tool, 
hacksaw or a 10- or -point handsaw. 
To avoid chipping the laminate's; deco- 
rative surface, cut it /tin-up when us- 
ing a table radial-arm saw, hand- 
saw, scoring Lord or hacksaw. Position 
the laminate fri-pr/mror w|* n using a 




Apply contact cement to laminate and to tfw edge of era* When H i apply a jecond 
coat. To bruin on me contact cement neatly, tape me ramlnatesirfp eo a narrow wood stick. 




Start at one end an$fl apply edge band. It you 
have to remove laminate, squirt lacquer 
thinner behind It to dissolve cement. 



Use a J-rCriler to preSJ down me laminate 
over its entire length. Then, tap the lami- 
nate down witha hammer and wood block. 




R# careful not to roll off end of countertop 
or you'll break the laminate- instead, use 
hammer and wood block to secure IL 




Trim off the- overhanging edges of the lami- 
nate with a router fitted with a Hujfv 
trimming bit. Re sure to wear goggles. 



portable circular saw or sabre mw. 

Use contact cement to bond plastic 
laminate to the core material. Conven- 
tional woodworking glues can also be 
used, but contact cement is much easier 
and quicker since it doesn't require 
damping. Be sure that the core's sur- 
face and the back side of the laminate 
arc free of duet and chip®. Fill and sand 
any holes or gouges with wood putty. 
Apply contact cement with a natural 
bristle paint brush or, for large areas, 
use a short-nap roller sleeve designed 
for use with contact adhesives, Spread 
a uniform cement coat on both surfaces 
and allow it to dry according to the 
manufacturer's recommendation— usu- 
ally about 10 to 15 minutes. Edge-band 
surfaces require a second cement coat 
after Lhe first coal. has dried. 

Note that contact cement la available 
in two types: flammable and nonflam- 
mable. Caution: Never use flammable 
contact cement near a sparking electric 
motor or an open flame such as a gas 
pilot light. Regardless of which type 
you use, be sure to provide adequate 
ventilation. Read the container's label 
for specific instructions. 

Once the cemented surfaces arc dry. 
you're ready to apply the laminate. 
Since a permanent bond is made the 
instan t the two surfaces come in contact 
with each other* it's important, to align 
the laminate carefully prior to bond- 
ing— there's no final adjustment once 
contact is made. An easy way lo align 
the laminate to the core surface is with 
the slip-stick method shown. Arrange 
several wood sticks between the two 
cemented surfaces. Position the lami- 
nate to cover the core's entire surface. 
Then, slide out the sticks one at a time. 
After removing all the sticks h press 
down on the laminate with a J -shaped 
laminate roller. The mure pressure you 
can apply r the better the bond will be. 
Now work over the entire laminate 
surface with a hammer and wood block. 

Next, trim the overhanging laminate 
flush to the core's edge using a router 
fitted with a bail-bearing piloted flush- 
trimming bit. The excess Laminate can 
also be trimmed using a block plane and 
smooth mil] file. 

After trimming the laminate with a 
router, Ale the edge smooth and per- 
fectly flush. Now apply the next, ad- 
joining laminate piece. When making a 
countertop, always apply the edge band 
first. Then, apply the top-surface lami- 
nate. This will protect the edge band 
and make the joint line least visible. 

Once the top-surface laminate has 
been trimmed, file its edges smooth to 
the .adjacent laminate surface (edge 
band). File on the down stroke only to 
avoid lifting and chipping the top lami- 
nate- Hie edge can also be finished 
using a router fitted with a bevel trim- 
ming bit. Check the router's depth-of- 
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cut. carefully. If the bevel is too dee [3, it 
will expose the core and the piece will 
be ruined, 

Edge treatments 

There are various easy-to-make edge 
treatments that will complement h plas- 



tic laminate countertop, tablet up or 
sbelf(see the phoLo on page IT€5) + ISouie 
nP the more al tractive edges combine 
laminate with hard worid. Wide hutrl- 
wood erlpe strips rIsej pmvirle strength 
and rigidity to the oountertop, 

Hery'.s how to make n chamfered 
erfge with a hanlwuud reveal. First, 
glue a hard wood strip to the edge of the 



core. Next* apply Lhe plaatir- laminate 
edge band followed by the top- laminate 
surface, Then, use a router with a 45* 
chamfering hit to cut into the edge to 
expose the hardwood. 

Make an attraclive pin-stripe edge 
using solid-color laminates. Start by 
applying a strip of laminate to the core's 

d'/mpp trim fu fmffr I7f*t 




File the lamlriaTeYedgts perfectly nuihwIUl 
The core's surface, Llfr the file on the back- 
stroke to ovoid chopping laminate 5 f*c*. 



Next. apply contact Cement To the JamJnate 
and to the core s top surface. Apply cement 
wtth a brush or, on tprge areas, a roffer. 



Place Several narrow sticks under the lami- 
nate to permit exact positioning. Be sure 
laminate covers core's surface completely. 




Slide out the sticks one at a time making 
sure the laminate doesn't shift out of posi- 
tion. Press down the laminate as you go. 




Apply pressure first with a J-rotfer and then 
wtth a hammer and wood block. Tap the 
block over the entire laminated surface. 




Trim the excess laminate with a ball-bearing 
piloted ffLnh-trivTvnlng bit. The pilot rolls 
against the edge band to guide the cutter. 




Bend vertical-grade laminate to a 1 vHrr, radius using a heat gun. 
Apply heat between 311 and 325 a F, Too much heat will blister the 
face of the tamlrart. Be mre to wear heat-resistant gloves. 



IM 




Once the laminate bends around the radlts 4 hold it down until the 
contact cement cools. The wood block damped Jn place prevents 
the laminate from lifting as the heat softens the adhesive. 



POPULAH MECHANICS # MAY m? 









HOWTO 
TUNE UP 
YOUR WHOLE 
CAR 



KEEP YOUR CAR RUNNING 
AND LOOKING LIKE NEW 

sjE^by-stepguide 
FOR TUNING UP YOUR: 

■ ENGINE' 

-CHASSIS \ 1 1 1 

■INTERIOR 

"(EXTERIOR 



i TOOLS ^ 
OF THE 
TRADE 

PRODUCTS 



’£ 7 ■ - 
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Dickies famous matched work sets 
nude with 

65% Celanese Fortrer polyester. 

35% cotton. 

Rrirei 1 is a UjKtemaiR o? Caiaiwse Corpafation 



Ok hies, lor a tomplvk I me of wnrk dattws 
jackets, jeans, shirts, thermal underwear, 





ilJ 


Tfli 


TP 




if ' : 



















whs, boots. cjlaws, up*, bells 
and leather goods. 



I'ph,' tflH.Jnru* Ehihli M-imjUi lirii*.,, Iru 









1 9 A TUNE up YOUR chassis 

X b O For satety. take proper care ol brakes., tires and suspension 



1 A A TUNE 1111 YOUR interior 

1 vO Modern chemistry’ rescues interior i abacs and plastics 



1 dA tu ne up YOUR BODY 

X *X V Caretul inspection and quick action stave oft rust's ravages. 



1 C A TOOLS OF THE TRADE 

X 9U You can’! do good work without good tools. 



HOW TO 
TUNE UP YOUR 
WHOLE CAR 

PM s guide to keeping 
your car running and 
looking like new 



1 A A WHOLE-CAR 
X w "X TUNElfF To gel the 

best oul at any car do more than 
change the oil, lilter and plugs 



1 HA engine tuneup 

X V O Gel maximum power, 
economy and durability to keep 
your engine humming along 



covw GfliaWt [Dcrii and new pdfli JW JjSI a portion oJ What rt lakes Ed krrp your Lai Icvruct young 
Knowledge and know-how aw ju*t aa imporuni. Phg(o by fiill Asn# 



Car Cart Guide produced dy fhe PM Auto Dtp?. 
PM Cor.tnC?u[Drs M ort Schultz. Paul Strnquiil 
Color photography by Efcll Ashe 
JIluiTraticmii by Marai Ferro, Hank Iken, t U Up^nkJ 



1 XQ WHAT'S NEW? 

X w © Clever new products make Tuneups easier and tasier 



Chevy's !?98 Carsicj 
lypifics the lopMiiicartan 
chaiierkgin-g today s 
Saturday mechanic. 



FIXTHRT 

SCRRTDH 






Ail Dupli-Color* touch-up pairrts m com- 
pmoHraliCiiBd to Hie original Fpctn-ry finish! 
And r wide array of colors m available fnr 
bold domeshc and Import vehicle 




SCRATCH- FIX -For touching 
up nick s, dings, minor stone 
damage and strait hf.-s op i are 
model vehicles. Easy-to-use 
fanisti -in-cap . 




U/TBSHUT -As the 
scrapes and scratchy got 
larger Auto Spray 1 is the 
answer Dries quickly lo a 
durable hlgh-glDss finish. 




TRUHAUAN PAIIff-toliMl 

lor touching up Large areas on 
pidi-iips vansanqHVs Also 
rdeal lor custom painting tool 
toes and oilier accessories 



FRIEE For a step-by-step " YOu Can Do 
It" guide to expert auto (ouch-up, send 
self -addressed stamped envelope 
W' x JMT) to: Dupb-Golor Products 
Company. Dept PM, 1601 Nicholas Blvd.. 
Elk Grave Village , IL60C07. 



THE DUPU-COLflfl DYHAMITE DUU 
REBATE- 5WEEPSTJULES 

Pu rc base any two cans of Duplicator* 
or Original* brand aerosol products and 
receive a SI 00 rebale check. 

PUJS Enter to win a matching pair of ATVs 
or one of hundreds of other prizes. 

See your fa wo rile Dupli-Color retailer for 
complete detail ReUte and sweepstake 
ofier valid through July 15, 19&7. 
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TUNE UP 

YOUR 

WHOLE CAR 




To get the best 
out o! any car, you've 
got to do more than 
just change the oil, 
filter and plugs. 




C ars, nowadays ar* * mtp- 
ptustd to run £u> lung a* 
i&JXKJ miles between ser- 
vices.. The manufacturers 
have HpenL a kiL uf effort 
increasing that interval from the lUOtJ 
miles between lube and nil jobs needed 
on cars only a generation ago. Better 
oils and additives, improved mi-taliur- 
gy and design in engine and tranxmi^- 
akms — even ho simple a tiling as better 
seals on ball joints and tie-nxl ends 
- have made owning and driving ;t car 
less of a hassle. Lbi fortunately, not 
having your ear up on the graae rack 
every a\x w eeks means nobody looks at 
the bottom of the car for as long as a 
year Ami in spite of the best efforts by 
those who screwed your ear together, 
sometimes that’s too long. 

The friendly guy who worked at the 
corner gas station in the B.O. era < Be- 
fore OPEC > and who checked your oil ui 
every fi ll -up also had a weathe r eye 
cocked for loose' belts, leaks, corroded 
battery terminals or any other prob- 
lems under the hood. But in today's 
$4 . 95-all-yuu -can -^at , please-pay-fi isl, 
se lf-ser ve , main! ena nee- free world , 
he's been replaced by a cashier who 



knows and cares nothing a hi ut the 
stale sjf your car's health. For that pro- 
OPEC- style of sendee today, you have 
to pay plenty extra lor gas — or pay a 
mechanic just to open the hood. 

Dtiii L let your investment in a car, 
new or old. suffer from lack of preven- 
tive maintenance. For example, replac- 
ing a worn fan belt yourself might take 
only 10 minutes on a Saturday afters 
noon— if you catch it before it gives up 
the ghost. But if that belt breaks on the 
road, you might be looking at a bill for 
towing K or even a new engine. 

Fur even light maintenance P you'll 
need Lhe usual simple tools, and proba- 
bly one or l wo special Uh>1s. The flays of 
fixing your car with a pair of Vise-Grips 
and a Buy Scant knife are over. You 
jusl can't do much today without a 
starter set of combination wrenches, 
socket* ami a torque wrench - 

Cars aren't all theaame mechanically 
any more— with the engine in front, 
transmission in the middle and drive 
axle in back — so you'll need tile proper 
manual that details the procedures for 
adjustments or reassembly. 

In this Car Care Section, we've cov- 
ered ml only preventive maintenance 
and tune-up procedures, bui also the 
scheduled maintenance items that you 
can flu yourself. Just rnmemher that 
the manufacturer's recommended in- 
tervals are mnxintiiwx — very few driv- 
ers should consider them appropriate 
for the way most cars are really driven. 
Stop-and-gu urban service, high-speed 
freeway cruising, short-tripping or any 
kind of trailer towing all come under 
the category of "severe" service, so 
reduce the mileage between oil changes 
ami other maintenance to match, w 



INTERVAL WHAT TO DO 



WTici'f filling (Ik: * CtrtCk eugm-e ml levin 
lunl lank * Chuck cixManl IrvrI in cwlanri recov- 

ery la f\k. 

* fill windshield waslur iiu-d contain- 
er. 1 1 iiecrfisaiy 



Onne a mordh * Dicnh lit! pressure (inciiXSfl Spa-re). 

eMrn?ne rires tor oils and aJmannaJ 

WCJF 

■ Check irial all hflhrts work 
* G-ti«ck ground beneahi parkttScajflgr 
fiuns leak's 



Twice yeart^ * Ctiech [wiwar steering fluid level 
i.5pr-r>g and fans * Check Uiahe fluid level 

■ DtiecN automatic transmission nr 
manual transmission lluid level 

* Check lluid ioval of hydraulically 
operaied dureh 

* Check fluid sevei m reai axle 

* Check pifllpqhcir? Inffl strength gl 1 
coolant 

* Inspfltl dfEve trtlts 

* mspeel Fjdialor r»asar and air- 
CDndilKKier hoses 

* Inspect exhau5l sy^em cwnponent*: 
lor mst-through, itlighten damps. 

« RoLaLa lircs if mile ±|jc liavfclBd smet 
lasl aoUlign eorttgnns wilh lire rrunu- 
facturef tmiw recommendation 
I usually sitter m Firsi 7500 miles inti 
c^ery 1 5 .000 miles Hwiwltur) 

■ Examine Iwit aria boots igr 
■cracks. leaks 

■ Examine tullery an# scarier molm 
cable terminals Fqt corrosion 

Yearly • inspecl brake Imes lor cracks: irv- 

spaet brake pads inures for wear Ida 
Ehis Iwice a year If most timing i5 Stop 
and gal 

* lubricate all lock cylinders 

* lubricate body points door hinges, 
hodti hinyes and latches, trunk hinges 
and latches. !uel floor hinges. 

* lubricate dear *e amcrslnp^ng 

* lestibihly or paikifM] brake and rakh 
pgsUtpn nl auLornalic Itansmission Ip 
hold 

* Rush UuderbwIY with uraler and 
clean oti muP and salt buildup 



ms 
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Who said never look back? Its where 
you’ll find some of the Civic 4-Door Sedans 
best features. 

The trunk, for example. Pop it open 
with a remote release. Then fill er up. 
Groceries for a week or luggage for a week’s 
vacation are an easv fit. 

You’ll also be happy to know that our 
backseat doesn’t take a backseat. The re’s 
plenty of room for adults. Honest, 

If your passengers happen to be just a 
bit younger, you’ll find special child safety 

171 - JHW, VliiHlian J 4 , ill M till t , 3™ 



features the next best thing to eves in die 
back of your head. 

Of course, we haven’t put everything 
worth mentioning behind you. The steering 
wheel is adjustable.The instrument panel is 
neat. logical. The view forward is great. 

And with a peppy 1.5 liter 12-valve 
engine, the Civic Sedan is fun to drive. Now' 
that gives you something to look forward to. 



HONDA 



Civic 4-Door Sedan 



JlllLH-lt: 










Warning * 7 iHsr^rw Mu- npUfeoM 



TUNE UP 

YOUR 

ENGINE 




Get maximum engine 
power, economy and 
durability, Here's how 
to keep your engine 
humming along. 




T uneup" m u word that, may 1 
very well have contributed 
to the premature failure of 
thousands of automobiles. 
Somewhere back in the early 
days of motoring history, tune ups con- 
sisted of little more than replacing the 
sparkplugs and the contact points. A 
modern tuneup should be a plan for 
comprehensive care uf all vehicle me- 
chanical systems, including inspection, 
adjustment and replacement proce- 
dures that can eliminate problems lie- 
fore they become serious enough to 
cau.se widespread damage. 

Changing the oil 

The more din and combustion by-prod- 
uets that you can ulimimite from your 
oil the better. We recommend changing 
oil at 3000 miles, and we know a number 
of mechanics who swap their lube when 
2000 miles roll by. Use SF, SF/CC or 
SF'C D nil. Use only SF/CC or SF/CD 
fur diesels. Drop by your dealer and 
pick up a dozen or so oil-pan drain-plug 
gaskets if your car uses replaceable 
ones. That way you'll have a new one on 
hand every time you change your oil. 

Drive your car for at least 20 minutes 
to warm the oil. Them park it on a level 
surface. It may be necessary to use 
ramps to get the car high enough to 



gain access, particularly if the oil filter 
must be removed from the bottom. If 
your driveway slopes enough* fine, but 
at least be sure that the drain plug is at 
the very bottom of the pan when you 
drain Lhe oil. Use a drain pan l hat is big 
enough Lo hold about twice as much oil 
as the engine sump holds. Then un- 
screw the drain plug using a box 
wrench (Fig. 1). so you won't round off 
the drain plug's hex. For some cars, 
you may need a square drive or socket 
drive (Alien wrench) tool While the oil 
is draining, remove the old oil filter 
(Fig. 2) and drain it into the drain pan. 

Once the oil has drained completely* 
reinstall the drain plug by hand. Tight- 
en it with a wrench no longer than 1(> in* 
(so you don't overLorque) and don't 
muscle it down. 

If your oil filter mounts in an upright 
vertical position, partially fill the new 
filter with some of the fre.^h engine oiL 
Lube the filter's gasket with this oil a* 
well. Install the filter, tightening it by 
hand according to the directions print- 
ed cm it or % of a turn after the gasket 
makes contact with the flange. Add the 
rest of l he oil, start the car and make 
sun? you have oil pressure. Then run 
the engine for five minutes and check 
for under-car leaks. Turn off the en- 
gine, allow it to sit for five minutes, 
then check oil level and adjust if neces- 
sary, Take the old oil to a local service 
station for recycling. 

Under the afr cleaner 

Continue your maintenance procedure 
by removing the air cleaner. Unscrew 
the hold-down wingnut, remove the 
cover, then lift the snorkel and detach 
the heal riser tube. Now lift the base of 
the air cleaner, detaching the FCV hose 
and the vacuum line joining it to the 



engine (Fig. 3). Wipe out l he base and 
replace the FUV filler* which* on most 
air cleaners, is held in place with a 
spring dip (Fig. 4). Install a new atr 
filter, but don’t reinstall the air-cleaner 
base on the engine until you've complet- 
ed the entire maintenance tuneup. On 
some cars, the PCV filter is in the oil 
filler cap. 

Replace the FCV valve. Jt tnay be in 
a valve cover nr intake manifold, or 
connected to the intake by a large 
vacuum hose, which should also he 
replaced if damaged, cracked or brittle. 

Some cars with computerised engine- 
control systems have an EGR solenoid 
filter that should be replaced at tuneup 
time. On engines with carburetor^ 
make sure the choke snaps dosed when 
the engine Is cold and you open the 
throttle. If it doesn't close, it's binding 
or needs adjustment. On fuel- injection 
throttle bodies, make sure alt wire con- 
nectors are properly joined and are not 
cracked or corroded. If necessary, 
clean them wilh a small knife and some 
electrical eonLaet cleaner* 

Replace the fuel filter at every main- 
tenance tu neup. I f your engine is carbu- 
reted, the filter is either in the fuel line 
between the pump and curb or behind 
the carb's inlet fitting. Use a rag Lo 
catch spilled gas when removing the 
fuel filter. 

To replace a filler behind the inlet 
filling, disconnect the fuel line using 
twu wrenches to hold Lhe inlet fitting 
and fuel-line Fitting. Some engi ries have 
a neoprene-hose fuel line that is at- 
tached lo the inlet fitting with a spring 
or screw clump. Replace inline filters 
by disengaging lhe neoprene hose from 
each end. The new filter should have an 
arrow stamped on its housing tu indi- 
cate direction of flow. 



POPULAR MECHANICS * MAY 3?B7 



KJ9 










A dirty fuel system can 
cause some funny things 
io happen 10 yuur car. 

Like poor gas mileage 
Stalling. Slow pick-up. 
Poor idling Things that 
make you think you need 
a costly lune- up. And 
ih Ell's anything hut fanny, 

So before you think tune-up — think Gumoul*. The #1 selling 
Carburetor & Fuel Injector Cleaner in America. 

Gumoul is one powerful detergent gasoline additive, yet it won't 
harm catalytic converters or oxygen sensors. And jusl one bottle in your 
gas tank — just once a month — will keep your fuel system clean. Remove 
harmful moisture and contaminants that peas mu laic in your gas tank. 

Cut through and dissolve deposits of dirt and gum from your carburetor. 
He Ip keep fuel injectors from fouling Help keep intake valves, ports, 
manifolds, and PC V valves performing right. Turn your hard starts into 
easier ones. He Ip prevent dialling And, make your rough- running en- 
gine run a lot smoother 

Gumouf sso effective, it'll work on any age car — with any type 
gasoline. There's even a tested -lough Gumoul Diesel Fuel System 
Cleaner. It's ideal for cold weather driving conditions. And it'll clean 
your diesel system like new 

If you think you need a tune-up, think Gumout first. For better 
starts, belter gas mileage, better highway performance, and a smoother- 
running engine. 



GUMOUT, The Between ltine-Ups Tune-Up. 

AMERICA'S#! BESTSELLER. 



Quality Products ol m Fennel Products Company. 



('heck your vehicle service manual 
for specific Instructions on relieving 
fuel pressure ami changing the {liter uf 
fuel-injected cara, It's extremely im- 
portant Lbut instructions for relieving 
pressure be followed, as gasoline u rider 
high pressure remains In the lines for 
days after the engine is shut off. Even if 
you're w orking outdoors with little dan 

ger of fire, gasoline could spray into 
jour face as you upen a fitting. In-tank 
filters an? replaced only if they fail. 

Sparkplug ft & I? 

Sparkplugs are the most critical of the 
weur parts, ami they can tell you quite a 
bit about the rest of the engine. To 
replace plugs nn an engine with limited 
access, such as a transverse-mounted 
Vl i. you'll need a high-quality spark' 
plug wrench. But for any engine you’ll 
need at least a proper-slaed plug socket 
and ratchet, and perhaps an extension 
ami universal. Use pieces of masking 
tape to number each wire. Once you’re 
certain that you'll be able to reconnect 




1 UiC a box wrenEh on 
an o\\ drain plug. 



a IE of the plug cables accurately, re- 
move them from the plugs with care. 
Hold the rubber boot and twist it back 
and forth until it releases from the plug 
insulator. Then pull nff the connector. 

After removing ail of the cables, 
unscrew the plugs with your ratchet 
anti socket i Fig. 5), Don't hold the tool 
at an angle or you'll crack the insulator. 
As each plug is removed, keep it in 
cylinder order and examine it carefully. 
Check to see that all the plugs are 
approximately the same color, ranging 
from gray or brown to white or tan, 
depending on the type of fuel used and 
the engine calibration. 

Some symptoms, particularly a plug 
that is somewhat black and/or wet with 
fuel, could indicate that the plug had 
stopped firing. It" the engine still mis- 
fires after the t lineup is complete, the 
plug or the other I lineup parts that you 
replaced were not the problem and 
further diagnosis is necessary. 

If you have an old car with breaker- 
point ignition, replace each plug at the 
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Over 13 million people didn’t last year 

—and paid the price. 



II you delay, you pay. Fact is. over 13 million’ 
Irons missions faile-0 lost year Nine out of ten 
failures were caused by overheating A srr-ai 
investment in a Hayden Trans-Cooler con save 
$500 to $1200 on repairs Remember, each 20 F 
drop in temperature doubles oil and equipment 
life 

h Court¥P¥ ATIJA lAijrtimgihe Trnnn-^iixl f? irj nr r, Asscif;i[3fi5*".| 

Quick do-it-yourself Installation. If you can 

change the oil in your cor you can make this 
installation yourself. 



Free Rood Atlas and $5 rebate coupons on 
the purchase of Hayden Products. Check with 
your local retailer for details or. how to receive 
a Iree Rand McNally Road Atlas and Travel 
Guide. Plus rebate coupons for 55 on the 
purchase Of any Hayden Trans-Cooler. Electric 
Fan and Thermal Fan Clutch and up to $300 
worth of travel discount coupons good 
nationwide at major motel and amusement 
centers with your purchase of a Hayden 
Trans-Cooler. 




1 . Typical Hoyd-en Trans-Cooler kit with evefyctay household tools.. 3 , Piece clomps on end ot hose and push hose omo oil 
cooler liftings 3 . Attach adhesive cushion pads lo oil caorer 4 , Insert Hayden s paienied Quit -Mounts through radiator ana 
cooler install locking faslner ond cut off excess 5. Install Hoyden's patented Quick-Connect coupler into radiaior. 6. Wnen 
completed your Hayden Trans-Cooief installaljan will look like this 



Don't delay. Purchase a Hayden Trans-Cooler 
today at your local auto ports store, automotive 
chain store. RV dealer, mechanic or installer 
The car's life you save may be your own 

to receive direct ordering information call toll 
FREE outside CA 18CHJ-3M-4757 or 14O0-443-2M9 



Hayden Trans-Cooler, If you have money to 
burn . . . you don’t need one. 

Write today for a free product brochure 

1531 Pomariu ECOrJ ■ PO Bo* 8dB » CorCVta. CA 91713 AWS 
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REPAIR! 

Wqi^ patl lime, ful H lime - 

right it home - we help 

you awry «1ap *i> lhe way. 

Ns dEMlbl Bbwil II as a small engine pro. you Li" cash 
in on ih& tviigs r^manfl fpr qyaWiQd n-uri in OhA Ql Amer 
:.:n s tas’cil groMinp .ifdy&ttitt You II Se title l^COmm^d 
lap hourly ^aics dl h on DO to 53D Da per nour - j''-1 
lhai s. juil for labor ft simple lunE-up earns as much as 
S49 Da fbi lass ttan an hours work, and pans. entgi&e& 
amt liLcesso-iCS will add ev?n mere la me pioMj 
Planty of business walling I w qualified meir 
65 , 000,000 Small Engines Art h Uu Todayl 

T*iat£ lhe ollioal counii (r{hn the inline Semce As&n 
and onf-rmlllOii fltw engm.es arc being bum each month 
With fully acc^diied Fol^-SUsa* 1 iraflinp. you can soon 
have lhe skills and hmHitetfge eo male luo money ser- 
vicing niu'ju tugnnts People wnl stek you our and pay 
yiHI Wflll in Sftvict ITIEIT Idlers. Edgars 

powsf rakes. gprde-n Lratiois. ciiaifl saws, mioibiles. 
sftowmabnes generjlors bp-Wt^ pamt iprayers, 
snuMblowtSiS Itlfl hit if alTifiSt endless 



Pralfliatunal Tonis and Equipment ?H 15 * HP Eng ins 
ML YOURS TO XElF All lE Nfl EjUfh Cett 

NO EXPERIENCE NECESSARY I 

You don! need lo be a Opm machine or tain pox 
Eiperlexe Vou c4fl master ihls [Ktfaafil* hade r(ba at tame 
m yoiir gmftine i essons are lirily ilkj^trated so r.ica- you 
osii i gt: w^onij ^u! *uh oji lamxis learn dy dong method 
you gee practical hwrtsan eipencncE ^ also show fmi 
how to gel Dgstiess, wtai to EJiarne. wiwe id get supplies 
wholesale an «l>c insifle lucks ol (he hade urn need to 
assure success ngfil ham ihc start. 

Send lor FRiE Facts-Do n TODAY! 

HQ Obligation - HO Saltacnan Call if 

Y'iiUfiik fluj^llflu Yu U<M r'pfmv tfr r.T rt//i*r tn it'r Ami 

nitjJV r-iu L- crfJ foilffl ri*l I- sArffo I «w Urr J Id iWiTt-m L- 
1-driM r IPD rrmj- H>t u A^A-Jm ■ (tf hURFFTi'M r*f ytfttr rj. 




JuU Jtil AIT Uflil rtiriif AF-fa-w Iflr vfnd pnwlrard 

K-prJ'p ptfJTir JfliY odOrm Fc rn'inr .iirtf rfFi/lHWtffiyw 



FREE 

BOOKLET! 

find Ipr fwr 
fDflY Wlfl 



f EG LEY- BEL SAW INSTITUTE 
,51167 HELD WILDING 
■ KANSAS CITY. MD Wilt 







. G YES, Plflfl$& smo me me f flEE bookM Elui qime-s 
1 full derail starling rm own business m Small 
| Ermine Hcya ■■ i judeiaurj theie a No Dmigaiian and 
a CKkkl fig Salesman will call m me 



NAME 



J ADORESS 



I CITY I 

I I 

| STATE tlP J 




lO.tXHMnile intervaJ t reganll^i^ of rnn- 
(JitiuN. I F yuLL hlgh^n^Ygy eJt*c- 
Imnit; ignition, check each fiL up for 
excessive wear. If the ecl^es of the 
plug's in tier und oliler electrifies sire 
riutiee^bly rJ-nded* replaet j it. If Un- 
plug is merely ctuiled wilh Light tlf pos- 
its uF the proper color and fitherwi^e 
looks hrand new s it can be cleaned and 
reused (Fig, 6) r 

When you buy replace niejit plugs, 
make sure they're uf the heat range 
recommended by the manufacturer. 
For Lhe must fKirt, don't experiment 
With hutler m h collier plugs, t fc ven if the 
olsl-timer al tlie ceuiilt g.is statiun 
thinks y£ju should. The plugs used to- 
day have a broad heal FEuige to cope 
with all normal driving ccanditfons, and 
use of a hotter or colder plug could 
adversely affect engine calibration. If, 
however, your plugs were running ex- 
ceptionally cool, showing ver> r fiiirk 
gray or brown color, ur exceptionally 
hot, showing bli&tered insulators and 
melted electrodes, the bad cdor is 
probably the result of some other prob- 
lem, such as incorrect Fuel nuxtui'e or 
engine operating temperature, that 
you should track down und repair. 

Find the maun fuel fcJm r ’s s|H i cifiL i ;itsun 
for plug gap in your owner's manual or 
an the Vehicle Emission Control Infor- 
mation label, locat- 
ed some when- un- 
der Lbt? hoixj. 

Check the gap of 
the plugs with a 
wire gauge, using 
the tool ni lhe end 
of the gauge to 
benf! the outer elec- 
trade If you have to 
change the gap. 

When installing the 
pLugs* try ta screw 
them in with your fin- 
gers as faros possible. 

Never stasl the plugs 
with a ratchet; it’s 
easy to crow-thread 
them. Once they're in 
most of the way, finish 



up with the socket and ratchet. A 
length of hose that fits over the end nf 
the plug makes a gut id starting tool, 
especially when access is restricted. 

A hose is flexible enough to reach in 
oddhull places, yet permits your nLher 
ha r H 3 to spin lhe plug in, without apply- 
ing enough torque to eruss-ihread any- 
thing. If space permits, use a torque 
wrench ami tighten the plugs tu 2D lb,- 
ft. Otherwise* just make them snug. 

Plug -cable service 

Once you've replaced the plugs, don't 
just reconnect the cables without giv- 
ing them a ginid once over. Look far 
brittleness, cuts, clucking, burns or 
excessive corrosion of the terminals on 
bath ends. If the wires are three years 
old ur muix^ repluee them. If they’ve 
bftfn t L xpE3sed to seven;* i loses of road 
salt, they might fail sooner. If one of 
your sparkplugs showed that the cylin- 
der w asn't running, replace the cables. 
If they're uimtjsi brand new. re place 
Just the one cable. 

For cars with high-smergy electronic 
ignition, use the more expensive aili- 
con-jacketed cables fur replacement. 
These are standard on must cars with 
ill is type of ignition, but some of the 
early high-energy systems used cun- 
venliomil plug wires. To upgrade to the 
high-quality tables is wr rth the extra 
money. We use them on ja.ll uur cars. 
high-energ> r and conventional. If the 
plug-cable terminals wm coated with 
dielectric silicone grease, replace the 
grease when you install new cables. 

Tu install new cables, remove one aid 
wire at a time and match it to a new 
one. Use all looms and separators and 
route the wires exactly as the old ones. 

Cap and rotor 

Replacement of cap and rotor depends 
primarily on their condition, but don't 
expect more than -tO,UOO miles. 

On CM cars with the big high-energy 
distributor, release the plug-wire re- 
taining csip and move it out of lhe way 




1 AheF' diic&nntaing me PCV and tun-alr hme. invert 
the airncJeiinei base and nwk rtmuve the vacuuur hose. 
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“ANYTHING THAI CAN ETEE 30 TIMES 
A SECOND I WANT ON MY SIDE.” 

— Test Pilot Chuck Yeager 

AC Copper -core Spark Plugs deliver the kind of fire power today's high-re wing engines need. 

That's because ACs copper-cored electrode provides improved heat dissipation and fouling resis- 
tance over conventional electrodes. And the hot-lip insulator heats fast and fires hot. burning away 
fouling deposits. The result: fast starts, smooth performance. For up to 30.000 miles* of peak 

I — performance. 

[ — As you can see on the 

I a left. AC makes plugs for 

/ more than domestic and 

imported vehicles. We're 
- 1 g 1 - also the spark in motor- 

cycles, boats, snowmobiles, 
lawn mowers , chain saws 

/ 1 ^ and industrial engines. 

I , ^ / For the AC-Delco retailer 

t v£^ \ nearest you, just give me a 

call, toll-free, at 

_ 7* 4W 1-800-AC-DELCO. 



Stay ahead of trouble 
with AC-DeEco. 

“Sen 1/nUI rrti‘llef ilHrthliul Nrf 

t n k i mnrtpe n rtr dr huddle InimrAk 
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Lu remove the tap ( Kip, 71 On moat late 
models you'll have to remove al least 
three or Four cobles from the cap to 
obtain enough room to lift it off Else 
distributor and turn it over. 

Remove Lht j distributor cap by re- 
leasing; the spring clip latches or un- 
screwing the screws. Some GM caps 
have what appear to be screws, but 
they're really latches that sire released 
by pushing down with a screwdriver, 
and then turning a puarter-lum i Fig- 
H). Spring dip latches car sometimes he 
disengaged by hand, If not, pry gently 
with a screw'd river under the center of 
the dip until it pops open. Label the 
wires and matching cap terminals. 
Once you've maneuvered the cap into 
a position where you can see inside it. 
check the inside of Ihe cap for cracks, 
fractures or evidence of carbon track- 
ing between terminals. If hi doubt as to 
its condition, replace it. Light surface 
corrosion on the terminals can he 
scra|H-d off with a knife blade. If you hit 
hrlghl meUl under the surface corro- 
sion, the cap is okay. But if the metal is 
eaten away or can N l Ik.- scraped clean, 
replace the cap. On many new cars, the 
terminals sire coated with silicone 
grease. Replace the grease with an 
eijuaE amount — don't overdo it. 



4 PCV niter li frequently attached to the 
air cleaner base by meant of 3 spring eitp. 

Check the rotor for corrosion and 
clean it up with knife blade or Hie (Fig. 
*tj, Replace it if it’s severely corroded. 
Inspect the rotor for burns or cracks. 



5 Use a ratchet, a 
length extension and plug sock- 
et to remove sparkplugs. 



SPA flKPUX# 



b Clean Inside of plug, 
around the insulator with 
small. sharp knife blade. 

pletely to remove the point sot, he 
rarrful not to drop them. 

To remove the condenser, loosen 
the retaining screw until lhe con- 
denser slides out of its bracket. If 
the condenser is spot- welded to the 
bracket, you'll have to remove the 
siTErw completely. 

Install the condenser and point 
set mid make sure LhaL the rubbing 
block touches the high point nt the 
distributor cam. If nut, turn the 
engine us necessary. Attach the 
wires Iej Lhe point set terminal. 
Finally, adjust the point gup lu Lhe 
specification recommended for 
your vehicle. Use a feeler gauge to 
measure the gap. hen! adjust the point 
s*?i either by moving the bleaker plate 
or— or G M cars— by turning the sock- 
et head screw adjuster. Once the ad- 
justment is complete and the distribu- 



tor cap and rotor have been 
reinstalled, check the adjustment 
with a dwell meter i the carmaker 
supplies a spec fur boi h dwell and 
gap), and readjust if necessary. 



Spark-timing check 

After the distributor has been 
serviced, ignition timing should 
he checked, particularly on curs 
with breaker-point ignition. 
You'll nerd h timing light, and 
unless you have access l is one of 
the mure expensive jjoweml 
dues, you 11 need a shaded or 
auditor s|hiL lu be able to see the 
flash clearly. UhrL'k your Vehicle Emis- 
sion Cuntrnl Informatiun lab?] for tim- 
ing siwes and t ■? determine if timing is 
checked with lhe engine's vacuum ad- 
vance disconnected and plugged. This 
label explains what must be dune to 
check Liming. If you have an ear- 
ly-model cur w ith lies information 
Libel and an 1 wit hi ml :l simp man- 
ual or uther instructions, check a 
general service manual for specs 
and special instruction*. 

The timing light will enable 
you to see the firing position of 
the No. 1 cylinder in respect to 

the crankshaft. Eirst. however, 

fully warm the engine and check idle 
speed with your tachometer m make 
sure it is at s^c, 

Tuim off the engine and attach the 
light to the Nu. I plug cable, and the 
vehicle battery if you are using the 
powered type of light. Then start the 
engine ami aim the light at the scale or 
pointer on the front of the engine or 
flywheel hell housing. The flushing sLro- 
hoscupic light will Indicate where, in 
relation to crankshaft rotation, the No. 

I cylinder ts firing. To change spark 
Liming on most cars, loosen the distrib- 
utor dump boll and rotate lhe distribu- 
tor slightly as you watch Lhe timing 
mark. You may want a special wrench 
to turn the damp bull easily, but a little 
jjorsev^rance and an occasional busted 
knuckle may lie :ill Ebk< is 
necessary. 

After adjustment, you 



Points and condenser 

Although m American car hasn't been 
equipped with a ft intact breaker-point 
ignition for many a year, we* 
know many of you are still tuning 
these older models. 

The points and condenser 
should b 9. serviced while the dis- 
tributor cap and rotor are tiff for 
inspection. Before removi ng the 
points, turn the engine until the 
rubbing block of the points rides 
on the high portion uf the distrib- 
utor cam. Disconnect the wires 7 Remove the plug-cable retainer ring from a 
attached to the point set. If you large GM distributor. B TPien r rtfeaie iht spring 
have to remove the screws com- dlpi that secure the cap to lhe distributor base. 
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PICKUP TAILS ATE 

guaitd: 

Provides prelection ana 
Adth style Aluminum F m 
mt»t pltfcijptnKfcs 



KUNMING BOARDS* 

W running in 
choice Of firamond' ejf 
N truifed styles. Par 
many trucks 



•Style and manufacturer m^ry vary 

On saJ e April 27 through May 9 at 
most K marc stores across Che U.5.A 



V r M» fpu f ih. Sijrt 






BUG D EF LECTOR ^LE 

Gear Fo# marry pkkup 97 

tr utfcs amt vatis I 

Sm okf pr rep cniori. Sale J4 9? 



■ ^rtecte^Shtafo' 



TR UCK TOOL BOX. 

HJgh»impact plastic. lockable 
Hinged rid For nun? pibkup 

tfliCki 



loan non ncFuded 
Atio avails ble In metal. 



America's favorite 
truck stop has it all 
for less. 









should tighten the bolt ami check again. 

On cars with vacuum and centrifugal 
advance mechanism* (most of those 
built before lftH2 or so), rev the engine 
while watching the liming marks ami 
with the vacuum hose still disconnect- 
ed. The timing should advance, 

if the timing does not advance the 
centrifugal weights may be stuck. Then 
LLlliLch the vacuum line with the engine 
at I Si Ml rpm. The timing should change. 
On mnsl engines with computer-con- 
trolled spark, timing should advance 
when the engine is revved. Far more 
apedfic information about liming, con- 
sult your service manual. 



EGR inspection 

A lot nf mechanics tell u^ that failure of 
the exhaust ^ recirculation (EGR) 
valve ts so common that they give il a 
quick oncw-over at every tuneup. Un- 
fortunately EGR systems differ widely 
from one vehicle to the nexl H Bo you 
shniiid consult directions for EG Ft sys- 
tem checks in your service manual. We 
ran |KiiTti out, however, thal any test 
should answer three quest ionr. First: 
Is EGR control vacuum present at the 
specified level? Second: IWk the EGR 
valve open when control vacuum is 
supplied during cruise ronditions? And 
third: Are the exhaust-gas jjuswigua in 




* FH* corroded metal from the edg* of 
[he rotor M contact, sod make lore current 
hasn't burned the plastic. 

the valve and engine allowing the firm' 
tr? reach the combustion chambers? 

Hot afr/cold engine 

Most cars are equipped with n heated- 
air system for cold driving, This shield 
b e checked after reinstalling your air 
edaanor a^aembly. Tin* system provides 
heated inlet air during warmup, draw- 
ing it from a strive that ^ur rounds I he 
exhaust manifold. 

Must of these systems are regulated 
by ll vacuum motor that o[ieiis or closes 
a hot-air duct leading to the air cleaner. 
The vacuum is turned cm and off by a 
thermal switch in the air cleaner. The 
vacuum hose that you disconnected 
when removing the air cleaner is the 
supply for chis system. 

Start the cold engine anti use a flash - 
light and mirror to make sure the door 
is in the heat-on position when the 
engine is rold. If ambient temperature 

is above 70°. apply ilji ire cube lu the 
thermal switch before conducting the 
test. Watch the ibor as the engine 
warms up lu see if it mnvefi to the lieat- 
rjff (KMition . 

Cooling system 

Check all the belts and Imses at ynur 
lf>, IK HI 1-mile tuneup and replace any 
that are in poof condition. Belts should 
he free of excessive wear, glazing, 




1 0 tee a Jrumed Into the hearer hoie. 
Connector Is attached between the tee 
and garden nose to flush system. 




GIVE THE BOOT, 

to Combustion Chamber 

# DEPOSITS' 

withGW 

RISLONE 

UPPER CYLINDER 
TREATMENT 

REMOVES COMBUSTION CHAMBER DEPOSITS 
Specifically formulated to remove carbon, 
varnish and other deposits from the upper 
cylinder area. 

REDUCES ENGINE PING 
AND DAMAGING RUN-ON 

Used regularly, helps keep the engine clean 
and free of harmful power robbing deposits. 

EASY TO ADD TO THE GAS TANK 

Long neck bottle means no spills or mess. 
1 1 02 . treats up to 20 gal Ions of gasoil ne and 
can be used in vehicles with carburetors or 
fuel injection systems 

from the makers of 
RISLONE ENGINE TREATMENT 





THE SHALER, COMPANY 

l " ~ WAUPUN. Wf 53963 
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cracking on the bottom or frayed write* 
I'beck tension and siiiijiisi as npuMry. 

ft uses should be free of soft «pots T 
tracking a welling or oil and please 
contamination. The best advice for both 
belt and hose iTiamUmancc: replace 
them before they wear nut. We reLimv 
mend replacing all belts and hoses rv* 
ery three yea is. Some mechanics rec- 
ommend 4-year replacement, hut that's 
stretching the limit. Of course someone 
will tell us they have a hose that lasted 
'£& years, but we d rather not Lake a 
chance on being left by the side of the 
road with a busied hose or belt. 




1 1 To keep your neater hos* J^youi rttai, 
slice a couple of infhw *oi of the hoie 
wfien inserEJng the fee. 



A regular coo ling system flush every 
la, SUN) miles nr every two years 
— whichever comes first — Lsjusl about 
right. 

Cutapiete backfluaiimg kits art Avail- 
able at alltu parts stores. ()riE a of these* 
includes the tee {in .several sizes k a 
garden hose connector, clamps and a 
Lube to prevent the radiator overflow 
from splashing all over (Fig, Id). 

To install the lee, make sure the 
engine is told. Remove the radiator cap 
to relieve pressure, then replace it. 
Find the healer hose that runs from the 
heater core to the top of the engine 
—not to the water pump. Tut the inlet 
hose, place the screw-type hose dumps 
over the hose ends and install the cor- 
rect -size tee. To preserve you]’ neat- 
huiking hose arrangements, shorten 
the hose by an inch nr two Llj make up 
the length of ihc- tee ( Fig. 1 1 ). 

To bat'kflush, remove the radiator 
cap from the cold engine, a rad unscrew 
the finishing teeV cap. Install the con- 
nector oil the lee and insert the splash 
deflector device into the radiator neck. 
Attach your garden hose to the connec- 
tor and i ipen the radiator potcock drain. 
Turn on the water supply. Jt should 
atari running out of the radiator if you 
have everything hooktrcl up right. Once 
ymi see Lhe water overflowing, turn on 
th* engine and leu it idle. Turn the 




1 2 ba t Eery post training toor i& easy way 
to dean battery pom and terminals. 



heater control to high heat. Keep the 
flnw £i n until the water runs clear, bul 
not for less than five minutes. 

When you've finished hack flushing, 
remove the hose, eormettor and deflec- 
tor and close the radiator pvUiK'k. Cap 
the tee. Then fill the cooling system 
with a 50-perettil mixture of coolant 
and water. There'll iH k some plain water 
left from the flushing, so si art filling 
with pure antifreeze, Liaik in the man- 
ual for the capacity «f the system, add 
half thin amount of antifreeze, then top 
up with water. For cars with aluminum 
engine parts^-almost all cars— use only 
antifreeze intended for use with alumi- 
num. Flush the coolant recovery sys- 
tem and fill it Lu the n-u, on i> mark. 




NEW 

FORMULA 



RmiprUi 

\H\ihA 









PROTECTS AS HARD AS IT SHINES. 






BANKS 

TURBO POWER 

Flattens Out Those Hills 



BANKS DIESEL TURBO SYSTEMS 




FORD 6SL TURBO 

GM &.2L TURBO ALSO AVAILABLE 



* EMISSIONS LEGAL IN ALL 50 STATES 

* UP TO 50% MORE HORSEPOWER 

* EXCELLENT HIGH ALTITUDE POWER 

* DEALERS NATIONWIDE 

* YOUR POWER SOURCE "SINCE 195B" 
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546 Duggan Avuauo, Dept. 650 
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Thf-n c up fiff the radiator warm the 
engine fully, allow it to enol and check 
coolant level again — both m the radia- 
tor and the coolant recovery tank. 

Battery tare 

You shcmlil give your buttery a goocl 
hath at tiuifU]is. First. re move Lhe 
negative terminal, ihen the pusiiive, 
and finally Use holddown damps. Wash 
the whole unit with n mixture of baking 
stoda ami water, rubbing with a 
brush. Rinse with water. 

[f it's not a mainteuanee-firee but- 
tery. dtedt electrolyte level and add 
tiixfitird water if necessary * VV'cr m i urj: 




13 Side Eerminal digging adapters nave 
a tether to keep them from getting Fast. 



Getting A Full Life 

W hy Is It Thai some maintenance- 
free batteries Iasi lor years white 
others am jinked m a year or less? 
Notice that the question says are jin- 
ked "—not "have to be junked." 

Tesis on dead" maintenance-free 
batteries that were returned to the 
manufacturer show that most were bur- 
ied alive, because professional as welt 
as do-it-yourself mechanics didn't 
know how ip resuscitate them. How 
can you avoid this trap? 

Here are five fads about mainte- 
nance-free batteries that wfl help: 

1. Cars of the '60s have etectrortc 
devices that can draw B lo SO rmttamps 
from a battery continuously, This para- 
sitic load, ptus a battery's normal self- 
discharge rate, can resilt in a deep 
enough discharge to fool you into re- 
placing a battery that seems dead after 
the vehicle hasn't teen driven lor a 
while. To guard against this, disconnect 
the negative cable from the battery to 
avoid a drain il your car's not going to 
be used for 30 days or longer Or, use a 
trickle charger. There are even soiar- 
powered trickle chargers available that 
pteg into the dgaret lighter. 

2. Ybu probably know that if a green 
dot is visible in the ‘eye'" (built-in hy- 
drometer) of a maintenance- free bat- 
tery, the battery is charged; il only 
darkness shows {no green dot), the 
battery is undercharged and should be 
recharged; and it the eye is clear or light 
yeiow, fluid level is tow and the battery 
should be replaced. But don't be fooled 
if your battery has a translucent case. 
Daybght passing though ihe case may 
make a dark hydrometer appear dear 
or light ye low, thereby deceiving you 
into replacing a sound battery. One 
way to be sure that what you're seeing 
realy exists is to block light by tapng 
cardboard to the sides Of the battery, 
Then, look the battery in the eye, 

3. IP a dead battery you've turned 
over to a garage for chargrig is re- 
turned with Ihe comment, "It's a gon- 
er," ask if the battery charger that was 
used has a polarity protection circuit. 



From Your Battery 

which keeps Ihe charger off il the 
battery isn't connected correctly. Tb 
activate the charger when polarity is 
correct, the charger requires a small 
amount of current output from a bat- 
tery. A discharged battery, however, 
may not emit even that minimal volta- 
ge — and (he charger won't switch on. 
making it appear as il the battery is loo 
far gone to accept a charge. Try again, 
this time following charger manufactur- 
er's instructions on how to bypass the 
polarity protection circuit. 

4. if you don't have the proper adapt- 
er evaiabie when you have to charge a 
battery with side terminals, be careful: 
Boils alone aren't a suitable substitu- 
te— they may produce resistance that's 
too higfi for the charger to overcome. 
Ybu can make an adapter with two %- 
n. bolts that are t V a n. long or longer 
and two %-in. nuts having standard 
threads. Hun a nut all the way up to ihe 
head ol one of the bolts and screw the 
bolt into a terminal by hand until il 
bottoms. Don't use a wrench! 

Turn the boll back out one ful turn: 
then, as you hold il steady, screw the 
rtul down untl it rests against ihe bat- 
tery. Finally, use a wrench to turn the 
nut unli it's just snug, but don't ram it so 
hard that you crack Ihe case. Do the 
same thing at the other terminal. Now. 
connect the battery charger to the %- 
in. nuts — not to the bolts. 

5. Batteries should provide Jour, live 
or even more years of service. If your 
battery runs down, tests okay, is re- 
charged and runs down again, it’s 
probably not the battery's fadt. Here 
are several "kilters" to look into; 

■ A loose or slipping drive belt, sick 
regulator or alternator, or a short circuL 

■ Driving at very low speeds for ex- 
tended periods of line. 

■ Inslafing so many aftermarket ac- 
cessories that they place an electric 
load that exceeds whal the alternator 
can generate. 

■ Clocks and bursar alarms both draw 
small amounts of current even when 
the key is off. 



its 
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Batteries that look like maintenance- 
free batteries may nut nere^aritv be 
maintenaiice-fi'ee, "Low maintenance/ 
"easy tare 11 or other similar tonus do 
nni mean maintenance- free, A regular 
ban ery can explode with enough force 
to buckle the hood if it runs dry. 

Once the battery case has been 
scrubbed* clean the terminals and posts 
with a post and terminal cleaning tool 
(Fig, 12} r If you have a aide-term ina] 
battery + clean terminals with s knife. 
Make sure cables are free of corrosion 
and tightly secured at the opposite end, 
away from the battery. If your cables 
are thn clamp-on terminal type that 
aren't soldered onto the wires, be 
aware that the clamped joint can be a 
problem if common builds up. Either 
dean them regularly t or better yet, 
replace them with the better tyjje. 

If you're forced to jump-wtart your 
car, make sure all the electrical accesso- 
ries of both cars are lurried off. Make 
sure the vehicles are nut touching. For 




f 4 To jump 'Start a car with a dead bat- 
tery. follow direction* in in* text. 

side-terminal batteries special adapt- 
ers are available to facilitate the attach- 
ment nf a charger or jumper cables 
(Fig, 13). Connect the positive cable to 
both batteries first. Now connect one 
end of the negative cable to the nega- 
tive past of the booster battery. Con- 
nect the other end of the negative cable 
to the alternator bracket of the car with 
the discharged battery (Fig, 14b Do not 
connect the cable to the negative po^t of 
the discharged battery. Never lean 
over a battery, and do not attempt to 
jump or charge a discharged mainte- 
nance-free battery with an indicator 
eye that's turned yellow.. 

After jumping, disconnect the nega- 
tive cable from the alternator bracket 
first; then the negative cable from the 
booster battery. Finally, disconnect 
the positive cable, it* 




You get 'em dirty. . . GO-JO 

gets %m dean. 

Whether it s grease, grime, paint, oil, lar or 
putty, GO-JO's hand cleaners are the last 
step in any job. GO-JO Heavy Duty with 
its grease dissolving action removes most 
soils. Deep scrubbing GO JO with Fine 
Italian Pumice removes more stubborn 
ground-in soils. 




Monumental misunderstandings 

in car cate 

Some car ownere don 't lealize 
a iadtotor cap Li mote than 
jus! a plug — 11 's a vital pail of 
Ihe cooling system Don I lei 
an Lnlodoi ai wom-au* cap 
turn your next trip inlo an 
V "ovej healed nightmare. Test 
v your cap beiaxe the summer 
dnvtng season begins Lf necessary, 
replace it with one o! the qualify 
lariiatoi caps tram Siam Fot leskng Lnion 
matlon. wnta (or oar new Cooling System 
Fad Book Fai help in selecting the propel 
Stan! cap [qi youi car or truck, see q 
Slant relailei near you 




Stant 

Slant Inc 

1*20 Columbia Avenue 
Cormeiwme, indjana 47331-W90 
A Puiolalar Company 
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TUNE UP 

YOUR 

CHASSIS 




For comfort and safety, 
take proper care 
of your brakes, tires 
and suspension. 




T aking cart; of you r car's En- 
gine is important, but lt*s not 
enough. Most Saturday me- 
chanics don’t, mind popping 
the hood once in a while and 
making sure all is well r but working 
under the car isn't quite so appealing. 
However, it's every bit as important 
— perhaps even more important — since 
those undercar parts detei-mine wheth- 
er your car will stop and steer. Fur- 
thermore, the underside of the car is 
subjected to a constant barrage of salt, 
water and mud, not to mention damage 
from road hazards, 

What we recommend is that you get 
on your creeper and slide under the 
greasy side every 3000 miles. At 
15,000- mile intervals* make yuilr tune- 

ups “whole-car ttmeiips," Do your 3000- 
mile lube job but add a safety inspection 
and replace any parts that don't make 
the grade. 

While you're making sure that the 
vehicle is safe, don't forget about your 
own personal safety. Use only high- 
quality jaokstands or ramps for sup- 
porting a car. Never work on a car that 
is supported by a lifting jack of any 
type. Don't use ramps or jack stands to 
lift more than one end of the car at a 
time and chock both of the opposite 
wheels with concrete blocks or similar 
objects that are Large enough and heavy 



enough to prevent movement- Locate 
jackstands only in the manufacturer's 
approved jacking positions. Before 
crawling under the raised car shake it 
vigorously to make sure that it can't 
slip off the supports. 

Make sure you wear safety glasses 
under the car. When you beat on an 
underear part, you'll probably be show- 
ered with debris. 

Topside lube service 

Since there are a number of areas thaL 
require lube on the topside, attend, to 
these before raising the car. 

First clean all linkages with aerosol 
carburetor cleaner. Then lubricate with 
a light machine oil. Teflon spray or 
silicone spray. Apply engine oil to the 
door hinges, hood hinges and hood 
spring anchor. Use light machine oil or 
one af the spray lubes on the door locks. 
Use chassis grease on the hood latch, 
Clean the power antenna mast and 
apply a thin coating of spray jube. 
Check the windshield washer reservoir 
and add windshield washer fluid— no 
substitutions allowed save in climates 
w r here the temperature never dips be- 
low 32* F. In these areas, you can use 
water. Check fluid level in the power 
steering reservoir ami add power a Leer- 
iiig fluid as required. Don’t use auto- 
malic transmission fluid unless your 
owner's manual says it + s okay. If your 
owner's manual says the power steer- 
ing fluid has to be hot for an accurate 
reading, check it when you check the 
automatic transmits ion's fluid level. 

Check the brake maslcr cylinder lev- 
el and Fill to the full mark or to within % 
in. of the top with fluid that meets DOT 
3 specifications. Fluid must be fresh; 
don't use fluid that has been stored in 
an open container as it could be contam - 



inated with moisture. Don't use fluid if 
you can't find an indication of its DOT 
specification on the tin n. If your car 
loses fluid at a rignificanl rate, you 
must locate the cause immediately. The 
fluid level of disc brake pads will drop 
gradually as the (>ads wear, but a sud- 
den and substantial drop is definitely 
abnormal. 

IFyourcar is equipped with a hydrau- 
lic cl ULch, check fluid level. If it needs 
topping off, consult the carmaker's rec- 
ommendations for fluid replacement. 
Most hydraulic dutch systems require 
DOT 3 brake fluid. 

Automatic tram 
lube service 

You'll remember that in our engine 
tuneup article we recommended driv- 
ing the car for 20 minutes before chang- 
ing the oil. With most care this would be 
an excellent time to check the automat- 
ic transmission, automatic traumas le or 
manual transaxle fluid level and top It 
off if necessary, but make sure that the 
manufacturer recommends that trans- 
mission fluid be checked hot. (Some 
manual tranaaxles tine ATF; others are 
filled with engine oik Check your own- 
er's manual.) When your car is new, 
check trai emission fluid every time you 
check oil, which should be every time 
you fill the gas tank. If after a couple of 
months you see that the transmission 
never loses fluid, you can check at 1000- 
mile intervals. 

When adding fluid take care not to 
overall, at too much fluid can cause seal 
damage, fluid foaming; and leakage 
through the dipstick tube and other 
areas. Most dipsticks have a “safe 
range" indicated. Usually the transmis- 
sion will take a pint of oil when the level 
reaches the bottom of the range. You 
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don't have to try to hit the top line of 
the safe range. Slightly below the maxi- 
mum limit is better than slightly above. 

We recommend changing the auto- 
matic transmission or transaxle fluid 
and Filter every other time you do your 
chassis tune up; which should be about 
every 30,000 miles. 

Some carmakers agree, others say 
every 100,000 miles is often enough. If 
you use your car ta tow a trail er H dri ve- 
in EMT F heat more than haLf the Lime, 
drive in dusty or mountain dUh areas nr 
do short-trip delivery work, swap fluid 
and filter at every chassis tune up. 

Make sure the transmission has been 
warmed to operating temperature be- 
fore draining the fluid {you can do it 
when you change the engine oil). After 
making sure the car is securely raised, 
place a drain pun under the transmis- 
sion. If it is equipped with a drain plug, 
simply remove it. Then, once the fluid 
has drained, remove the transmission 1 * 
oO pan to gain access to the filter. 

if your transmission is not equipped 
with a drain plug, locale the drain pan 







1 Lubricate all Zcrk fittings. Pump greaii? 
into the fitting until rubber boot suer the 
bail joint swells slightly. 

under one rear comer of the oil pan and 
remove all pan bolts except three in the 
comer opposite the point from which 
you want the fluid to drain. Slowly 
remove these bolts, allowing the fluid 
to drain gradually as the pan comer 
drops lower and lower. 

When you can't drain any more fluid 
without removing the bolts completely. 




2 Add lube to th*f IweJ of the tJIflWerV 
tial i flllcF hole, then replace the plug. 



support the pan ansi remove the Laid 
bolts. Carefully lower the par and pour 
the remaining fluid into the drain pan. 
An accumulation of clutch material and 
even some brass powder in the bottom 
of the pan is normal. 

The filter is probably secured to the 
bottom of the transmission by one or 
two bolls or screws. Remove it and 
replace it with a new filter, taking care 
to properly insert any O-rings or gas- 
kets. Remove the old oil -pan gasket, 
clean the pan and make sure its gasket 
surface is flat. 

If the flange bulges am Lind the bull 
holes, flatten it using h ball-peen ham- 
mer and a block of wood under the 
flange. Attach a new gasket to the pan 
with a small amount of fast-drying ad- 
hesive. Use just enough adhesive to 
hold the new gasket in place. Carefully 
place the pan and gasket against the 
transmission case and start all the bolts 
by hand. Using a wrench, tighten bolts 
snugly. Work your way from side to 
aide in an alternating pattern, 

Refill with the type of fluid recom- 
mended in your owner's manual. Don't 
substitute. Take care not to overfill. 
The cold fluid level will be much lower 
that] the hot level. If your dipstick 
doesn't have u cold fluid level indica- 
tion, as some do, measure the amount 
of fluid you drained and add new fluid 
accordingly. 

Chassis lube 

After youVe changed oil and. when 
necessary, automatic transmission flu- 
id, make sure every 
moving part under 
the car is lubricated. 

Begin hy tubing all 
grease fittings in the 
suspension and the 
steering linkage 
(Fig. i)* Some new 
cars may have plugs 
installed in place of 
grease fittings. If so, 
purchase the grease 
fittings nt an aiitu 
parts store and in- 
stall them yourself. 

Remove the plugs 
with a box wrench or 



socket wrench and install the fittings 
with the same tool. 

Cheek your owner's manual or ser- 
vice manual to locate all grease fittings. 
Your car may have as few as four or as 
many as 2m. Some cars with indepen- 
dent mar suspension even have a few 
grease fittings on the rear suspension 
parts. Others have fittings on drive- 
shaft U-joinLs, 

The important thing is to make sure 
you Eocato all of them. Hand-operated 
grease guns anti chassis grease are 
available through auto parts stores. 

When applying grease to parts with a 
rubber dust cover, pump grease in only 
until the cover of each joint swells 
slightly. When applying grease to com- 
ponent without a rubber dust cover, 
keep i lumping until old grease comes 
out of the joint. 

Next, apply a small amount of chassis 
grease to the parking brake cables at 
every point where they move through 
guides. Fill a squirt can with engine oil 
and lube all transmission or transaxle 
shift linkage parts, the clutch linkage 
pivot points, and all floor shift linkage 
moving par us. 

Remove the press-in filler plug or 
screw plug from the differential carrier 
of rear-drive cars to check the level of 
the rear-end lube. The housing should 
be full tn the level of this plug. If it isn't, 
top it off with the lube recommended in 
your owners manual — KAE 90 hypoid 
type for many cars. Moat cart with 
limited-slip differentials require a spe- 
cial lube. If the differential carrier is 
equipped with a rubber press in filler 
plug (Fig, S) make sure it in fully Heated 
in the housing when you reinstall it. 

Most rear- wheel -d rive cars with 
manual transmissions require a lube 
similar to or the same as that used in 
rear differentials.. Again, a filler plug is 
provided on the side of the case and the 
nil level should be up to the plug hole. 

General undercar 
Inspection 

A detailed examination of all undercar 
components should be a part of every 
I5< 000-mile whole car luneup. Check 




J on fFOni-whcpl-cJflve cars, examine all CV-JoInt boot] for 
tears or ilgm of deterioration. Don't wait to fix problem] here. 
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Motorcraft 
spark plugs. 

THE UGHTNINfr 
BEHIND ITS 
THUNDER. ‘ 



It stormed onto the American perfor- 
mance scene. The Thunderbird Turbo 
Coupe, moved by a sophisticated four- 
cylinder turbocharged engine that's as 
powerful as a V-8, And the lightning 
behind its high-revving thunder: 
^Motorcraft extended-tip spark plugs, 
B Their nickel-chromium-alloy 
i electrodes are designed to cope 
V with the intense heat of today's 

high-performance engines. 

™ i There's a Motorcraft spark plug, 
as well as a full line of qualily- 
v made Motorcraft parts, available 
* for all makes of cars and trucks. 







ft Chech every boll oft th* chauh and 
luipeml&n for tight mens. 



the complete exhaust system First- If 
exhaust fumes find their way into the 
passenger cabin they can kill you. Make 
sure all hangers are sturdy and firmly 
attached to both the exhaust parts and 
the chassis. Examine each pipe joint for 
smudges of carbon that signal leaks. 
Pay particular al tent sun to the Seams of 
mufflers or resonators. Look for small 
rust holes forming near the lower rear 
of mufflers. 

Examine; each shock absorber. If 
there are indications of a fluid ]eak s the 
shocks should be changed. If your car 
undulates up and down after hitting a 
bump, the shocks should be changed. 
On most medium- or foil-size cam 
shocks rarely last more than 30.000 
miles, so renewal at every other main- 
tenance tuneup is a good Idea, On light- 
weight machines they may last 45.000 
miles. 

If your car is equipped with Mac- 
Pherson struts (the stnibdamper unit 
is surrounded by a spring and serves as 
a suspension support member), leave 
the job to a professional unless you 
have the proper type spring compres- 
sor, experience doing this type of work 
and the correct service manual. 

With conventional shock absorbers, 
replacement is simply a matter of un- 
bolting the old ones and installing new 
ones. On shocks where the upper shaft 
is inserted directly into the mount and 
retained with a single nut, you'll have 
to hold the shaft with a square drive 
socket or a pair of locking pliers while 
you turn the nut with a box wrench. In 
many cases, however, you'll find that 
some of the retaining nuts have frozen 
with rust. So if you can’t loosen them 
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with a wrench, chisel them off or use a 
nut splitter. 

Check the steering box and power- 
steering lines for leaks or physical dam- 
age. On front- wheel -drive cars, clean 
and inspect the CV joint boots (Fig, 3). 
On cars with rack-and- pinion steering, 
check the bellows boots that cover the 
inner tie-rod ends for cracks, splits or 
other physical damage. On cars with 
power rack and pinion, fluid in the bool 
can be a sign of leaking seals. Lubricant 
in the boot of a manual rack is normal. If 
a boot is slightly tom or shows signs of 
deterioration, it should be replaced. 
Using the proper wrench, cheek all 
chassis part bolts for tightness ( Fig, 4), 

Cha$$i$ part checkup 

Examine all suspension joints. The 
most practical way to check the four tie- 
rod ends nf a car with juarallelogram 
steering nr the two outer rod ends of a 
rack-and -pinion system is to simply 
grab the tie rods and shake them vigor- 
ously. The rod ends shouldn't show 
signs of sloppiness or looseness. Even a 
h rand-new joint allows some horizontal 
movement against its internal spring 
loading, but a good joint should not 
show unrestricted vertical movement. 
J oi nts that are loose should be re pi aced , 
a a should those with missing or tom 
dust boots. 

To replace a tie-rod end, remove the 
cotter pill from the rod end stud and 
unscrew the nut. Then use a u pickle 
fork' 1 with a narrow slot between the 
tangs {as opposed to a ball-joint pickle 
fork, which has a wide slot between the 
Langs! to remove the joint from its 
mount Drive the fork in between the 
joint and its mount. Position the fork so 
that it? flat side faces the rod end and 
its sloped side faces the steering arm or 
center-link mounting position (Fig, 55* 
In lieu of the pickle fork, you can use a 
rod-end puller (Fig, 65. Since it is not as 
likely to tear the dust boot, this tool is 
particularly handy if you intend to re- 
use the nod end and are just removing it 
to gain access to another pan. 

Before unscrewing the rod end from 
the tic rod, measure from the center of 




5 Uw sledge and "plcfcJc fork rod -end 
separator to release tft-rod ends. 



the tie rod's other rod end to the center 
of the md end you plan to replace (Fig. 
7) and record this figure. On cars with 
rack-and-pinion steering r measure 
from the center of the outer rod end to 
the boot retaining groove on the inner 
rod end. When you install a new rod 
end, you can position it correctly to 
avoid changing toe adjustment. Once 
you have your measurement, loosen the 
locking butt on the tie-rod collar and 
unscrew the worn- out rod end. 

('heck the idler arm on cars sd 
equipped by pushing the end of the arm 
that is attached In the center link up 
and down* It should not show vertical 
mssvement. This part frequent ly is the 
offender on cars wdth a bad case of 
steering-wheel shimmy. 

Examine the sway bar frame-mount 
bushings and the bushings and links 
Lhal join the bar Ld the control arm. If 
any are worn, broken, deteriorated or 
missing, they must he replaced. A miss- 
ing or wum sway bar bushing is fre- 
quently the cause of a loud clunk heard 
when hitting a bump in the rajwl or 
when cornering. 




ft Tie-rod end puJJer will squeeze apart 
reusable rad ends when boll ll turned. 



Checking ball joints is a simple mat- 
ter if your car has wear-indicator ball 
joints, as most now do. The check 
should be made while the wheels are 
resting on ramps or on the ground. 
Most wear-indicator joints have a collar 
that protrudes from the low r er surface 
of the joint and encircles the grease 
fitting, As the joint wears, this collar 
sinks below the surface of the joint. 
When this happens „ replacement is nec- 
essary. A second type of wear-indicator 
joint is found on other vehicles h includ- 
ing late- model Chryslers. With this 
type, you attempt to wiggle the grease 
fitting. If it moves, the joint is warn. 

To cheek ball joints on ears without 
wear-indicator joints h you have to re- 
lieve the load on the load-carrying 
joint— the one that frequently wears 
out first on ears with upper and lower 
control arms. 
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General Grabber AT vs, Goodyear Wrangler 



You cordebut ahead 
when you head out on 
General Grabber AT 
radiafs . 



Dial 1-800-255-2550 for 
the General Motorsports 
dealer nearest you. 

For all the right reasons, 
you need Generals. 



CRABBER AT 



WRANCl 



Sltitarn 



(in seconds} 



Dry Braking 
60 Qmpti 
(in feet} 



tVef Braking 
AO ■ 0 mph 
(in feet) 



Drawbar Puli 
in sand 

(ibs . force} 



Drawbar Ptilt 
in clay sand loam 
(Ibs, force) 



tonrpfWTTtii C ftfTiftp £ u-ftJlKTilff □ n^T I] l V l T jftTf r^f'rrji ri«r? L3 

JJJ5 CMraW H -l' Uhtji t m-r h up fosiiffinifl 

b-..J j J'.JjiJ :,n tiwf IlTlf f MlUfrl L7I QiKlM? LlfWi? f T\Jm -.r 







On cars with dual control arms, the 
arm that carries the spring is the arm 
with the bad-carrying ball joint. To 
relieve the bad on a loaded up|>er joint, 
wedge a block of wood between each 
upper control arm and the frame, with 
the wheel:* resting or nimpy or with 
jack stands under the lower control 
amm. Then lift the car, locate the jack 
stands under the frame and lower the 
car to rest on them, following all pre- 
cautions En respect to location of the 
stands and chucking the wheels. 

The joints are worn out if they permit 
too much sideways movement or too 
much up and down movement. To mea- 
sure up and down movement* mount, a 
dial indicator with its stem resting 
against the bottom surface of the steer- 
ing knuckle. The stem should be paral- 
lel to a line through the center of the 
hall joints. Lift the wheel with a pry bar 
and watch the indicator. Compare the 
amount of play to the tolerance figure in 
your service manual. 

Check sideways movement by 
mounting the indicator on the edge of 
the wheel. For an upper joint, locale it 
at the top edge of the wheel, and at the 
bottom edge for checking a lower joint. 
Push the wheel in and out and watch 
the indicator. For most cars the maxi- 
mum radial movement is l / 4 in. at the 
edge of l he wheel. Make sure any 
movement is not due to an improperly 
adjusted wheel bearing. 

Care with MacPherson strut suspen- 
sions have only one ball joint. To cheek 
it the wheel should bo off the ground. 
Grab each wheel at the top and boUom 
and shake jt in and out w hile watching 
for movement of the steering knuckle 
relative to the ball joint. Any noticeable 
movement calls for replacement of the 
joint. Play seen at the wheel bearing 
will be discussed later in this article. 



A loud clunk when shifting from 
uisiVE to he verse indicates a possible 
U -joint failure. Check all cross-type 
universal joints by grasping the shafts 
and twisting them back and forth as 
hard as you can while pushing up and 
down. Any looseners is grounds for 
replacement. . Front- wheel-drive C V 
joints are checked most easily by listen- 
ing for failure symptoms while driving. 
A clunk during acceleration usually in- 
dicates a worn or damaged inboiird 
joint. Shudder nr vibration and/or a 
clicking noise when turning Frequently 
indicates a bail outboard joint. 

Brake-system maintenance 

While our instructions below am serve 
as a genera] guide to* brake mainte- 
nance work, you should also check your 
shop manual carefully for any specific 
information or procedures that relate to 
your brake system. The brakes should 
be inspected at every i^lXKJ-mLIe^ 
with parts replaced as necessary. In 
most cases front pads will last 30,000 
miles, w r hile rear pads or linings will 
last 45,000 miles. But if you drive ag- 
gressively or use your left foot for 
braking, they may not last nearly that 
lung. Wheel bearings should be repack- 
ed at iMhtHJO-mile intervals or sooner. 

Begin the brake inspection by check- 
ing the master cylinder, calipers, wheel 
cylinders and various junctions in the 
hydraulic system for leaks. If there is a 
leak, it must be fixed before the ear is 
d riven again. Master cylinder, wheel 
cylinder or caliper leakage requires re- 
building or replacement of the part. 
June fur fitting leakage ifi grounds for 
replacement. After repair or replace- 
ment of a hydraulic system component, 
the brakes must be bled. 

Most disc-brake-equipped new cars 
have wear indicators that contact the 



brake disc when the pads have worn 
out. If you see that an indicator is 
within in. of the brake disc or if it 
has contacted the disc and squeaks when 
you drive the car, the puds must be 
replaced* For cars that have disc 
brakes without wear indicators aril 
with bonded brake pads, you can in- 
spect lining thickness through the hole 
in the top of the caliper. The thinnest 
part of the pad material should be 
thicker than the backing plate. 




A Some calipers muti be partially re- 
moved to Impeci brake pads for wear, 



If there are no inspection holes in the 
top of your cab per or if you can't be su re 
whether your pads are riveted or bond- 
ed, you'll have to remove the caliper to 
check the pads. On CM cars and most 
Chryslers E the calipers are removed by 
extracting the two bolts (Fig. 8). On 
most h J apanese imports, just remove 
one caliper bolt and swing the caliper 
off of the disc, Fonda usually have a 
retaining key that must be removed to 
disengage the caliper. 

Volks wagetas and most German cars 
require thaL you remove one or more 
pins and clips to pull the pads clear of 
the caliper, If you have a car with rear 
disc brakes, consult a shop manual. 
These brakes, which incorporate a 
parking brake, vary widely and are 
sometimes complex, 

Examine the material on the pads, 
Nonmetallic pads should have more 
than V 16 in. of friction material above 
the rivets. With semimetallic pads, the 
materia] should extend at least in. 
above the rivets. If everything kooks 
okay P bolt it all back together after 
repacking the wheel bearings as de- 
scribed below. (While you r re servicing 
the wheel bearings or performing addi- 
tional brake service, hang the caliper 
from a suspension part with a wire coat 
h angnr, taking care not to stretch the 
brake hose, ) 

If ihe rotors show any discoloration 
or heat cracking, they'll have to be 
replaced. If you've noticed a pulsating 
pedal or if the rotors are more than just 
a little bit scored, they will have to be 
resurfaced at your auto parts store or 
automotive machine shop. 




T' Meaiur e lie-rod length from center to center before replacing a bad rod end. 
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Car Wo* 



Tests prove Rain Dance lasts up to twice as long as the leading car wax. 

I Punishing rainstorms. Blistering sun. Repeated detergent 
washings. We put the leading car waxes to the lest in Florida to find 
out which brand lasts longest, The winner: Rain Dance by a mile. 

| rain DANCE In fact, water beading measurements showed Rain Dance 

— lasted more lhan twice as long as the other leoding brand. Which 

means with Ram Dance, you can wax a lot less often. /" *v 

So if you want the ionqesblastmq cor wax, qet Rain BORDEN 
| Dance The wax that polished on the competition, tmmtn me im ^ ^ 

RAIN DANCE. INTENSIVE CARE FOR YOUR CAR. 






If the pads are to be replaced, re- 
move them from the calipers and wipe 
all caliper surfaces clean. Check care- 
fully for fluid Leakage around the bleed- 
er screw, piston ami seal. If any is 
evident, replace the caliper with a new 
or rebuilt unit. Some mechanics rebuild 
the caliper every time they change 
pads, Ifa a good way to ensure that 
relocation of the piston inside its bore 
won't provoke a hydraulic leakage 
problem. If you decide to rebuild your 
calipers, follow the instructions in your 
shop manual exactly. If there's any part 
of the job you can't do or doii'L under- 
stand, purchase rebuilt calipers from 
your auto parts store. 

On cars with drum brakes, the drums 
must be removed to check the linings. 



SPfMDLf 




§ Lube front or rear wtwel bearings, with 
grease recommended by the car maker. 



You should wear a breather mask while 
doing this to prevent the inhalation of 
asbestos particles. On some fwd cars 
and on rear-drive care with drum 
brakes in front, you 1 ]] have to remove 
the wheel hearings to remove the 
drums. On most other cars, a rear drum 
is simply pulled off of the lug- nut studs, 
hut you r II probably have to retract the 
shoes with an adjustment tool first. On 
cars that have not been serviced previ- 
ously, you"ll usually have to cut a re* 
tainer washer off one stud on each 
drum. Use a pair of side-cutter pliers. 

Wheef bearing service 

While you might think this section be- 
longs with the lube service described 
previously, we Ve moved it to the end of 
the procedure because, on rear-drive 
cars, it's a job you 1 ! want to do at the 
same time you remove the front brake 
rotors for machining, should that be 
necessary. On front-drive cars with 
conventional wheel bearings on the 
rear axle, you 1 ! want to sendee them 
while the drums are off. Virtually all 
fwd cans have sealed front bearings. 

If you use your car for delivery work 
or drive primarily m stop-and-go traffic 
where brakes are applied frequently. 

13* 



repack the wheel bearings every 15,000 
miles. If your use is less severe, 30,tMMb 
mile repacking is sufficient. 

After removing the bearings from 
the drum or rotor with a brass drift and 
a hammer, thoroughly wash all the old 
lube from the bearings and from the 
hub cavity with nonflammable solvent. 
Check the rollers for signs of pitting or 
other surface distress and replace the 
entire wheel set of bearings if neces- 
sary. Light discoloration is normal. 

Repack with the grease recommend- 
ed in your owner's manual. Purchase a 
bearing packer if you don't have one r as 
this too) makes the job much easier and 
it’s not very expensive. In any case, 
make sure you push grease all the way 
through the bearing cage* completely 
surrounding each roller. Add a small 
amount of new grease to the hub cavity 
before installing the rear bearing and a 
new seal (Fig. 9). Use an old brake 
piston or simitar object to drive the seal 
into the back of the rotor or drum. 

Install the hub assembly on the wheel 
spindle along with the outer bearing, 
washer and nut. Tighten the nut to 
about 25 ft. 4b. with your torque 
wrench while turning the hub. Then 
back off the adjusting nut abou t % t urn 
and retighLen it with your fingers. In- 
stall the nut retainer lock and cotter 
pin, then the grease cap. 

Tire care and rotation 

Don’t put those wheels back on the car 
just yet. First make sure all of your 
tires show normal wear patterns. Ab- 
normal tire wear is a sign that some- 
thing is wrong. If a tire wears only at 
the edges, it has either been running 
underinfiated, it hasn't been rotated 
regularly, or you tend to rip around 
comers. If a tire wears on one side and 
not the other, wheel alignment is incor- 



rect, the tire is bad r or — if it's on a rear 
driving wheel — you tend to accelerate 
aggressively. If a tire shows scuffed 
(read or feathered edges on one side of 
tread ribs or blocks, wheel alignment 
should be checked. 

In any case, tires should be rotated 
as soon as they start to wear uneven- 




V/ \ f 

! i 



WITHOUT SP AfiF 




1 (I Ra late I J/b* as Joan as they begin to 

ihow wear, at early as 7000 mJl«. 



ly — as soon as 7000 miles on some 
sh ort- wheelbase, front-drive cars. At 
the very leant, the tires should be 
rotated while the wheels are off the car 
for your 15 1 fl00-mile interval. Use a 
cross-rotation plan (Fig, 10} for all 
tires, radial or bias, and tighten wheel 
lug nuts with a torque wrench, working 
from side to side. Check your owner s 
manual ur shop manual for the right 
torque figure. If you can 1 ! find a spec, 
torque Vg-in.-dia. lug? to 85 ft. -lb, and 
T / ir in. lugs to 70 ft.-lb. 

Check lire air pressure every time 
you check oil This practice will add 
thousands of miles to the life of your 
tires and h perhaps, numerous years to 
your own. m 



New Brake Linings Offer A Wide Choice 

Due to health concerns about a&tjesTos Aramto libers (KevlB* *s one Draod 

dust, several n»ew twahe pad mate+tals name) are the newest brake material 
have been introduced. So-caled s&mfne- They're qpes and la&t a long lime, but tend 
talkc brake pads and Ifiings use steel wool, to latte more n hard use. 
wod slag or glass ffcer& m lh# kiing AsOe&tos is strtt tound in some bake 

matarial, along wiih metal ch^S and trrety meten&J&. Unfortunately lew packages 
tjDuid metal powder. They offer es*cellenl reveal what specific materials are lound in 
fade resistance . but lend to sgueat. Soma a Orel® ir*ng . you oMen have 10 *nte 

combnaltons (see char!) also wear oul io the manufactirer ar rely an an unusually 
and dscs iaster than Others be- kr^wledgeableSaiespwsontOfiridOullhii 
cause the Hniigs are so abrasive. nfonnalion 


BRAKE MATERIAL CHARACTERISTICS 




Sleet 

Wool Fiber 


Glass 

Fiber 


Wood Slag 
Fiber 


Aram id 


Asbestos 


Heal Stability 
(Fads Resistance) 


Excellent 


Good 


Good 


Far 


Far 


Noise Genera- 
tion (Squeal) 


Pdof 


Poor 


Fbor 


Goad 


Good 


Rolor Drum 
Protection 


Good 


Fair 


Poor 




Good 
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MICHELIN INTRODUCES 
THE TIRE THAT LETS YOUR 
PICKUP VAN AND 4X4 RIDE 
LIKE A CAR AND WORK 
LIKE A TRUCK. 





Bod weother is good weal her 
fore Michelin. 

The XCH4 all-season ra dial's 
special tread design 
and compounds provide excellent 
fraefton and performance 
in rain and snow. 



The XCH4 is p roof that o 
light truck tine can wort hard for you 
without being hard on you. 



Big loads aren't a big deal 
for the XCH4 radial. It gives you 
the carrying capacity of 
0 lighl truck tire. 

With (he comfort of a Michelin 
pOSsenger tire. 



WJjLEia 



The XCH4 is designed to wear 
slowly oneTjustas 
important, evenly Which prevents 
premature wearout. 

And gives you the kind of mileage 
Michel in is famous for. 



The crisp handling and 
precise response you expect from 
a Micheli n . New you r 
vehicle can achieve all Ihe 
driving excitement and fun 
it was designedfor. 




J£ 19Q7 CPiampkin 5pirk PfLfl I3fl 




Foixl installs the spark plug they make. 




(1.1VL installs the spaikplugth^make. 









American Motor's, BMW, Chrysler, 
Citi’oSn, Ferrari, Fiat, tfyundai, 
Jaguar, Lamhorghini, Maserati , Mazda, 
Nissan, Peugeot, Porsche, 



Renault, Rover, Saab, 
Subaru, and Vol kswager 1 install 
the spark plug we mate. 



MORE PEOPLE RE LV ON CHAMPION THAN A X V OTHER SPARK HUG 1 X THE WORLD 




z: 






TUNE UP 

YOUR 

INTERIOR 




Modern chemistiy 
comes to the rescue 
of interior fabrics 
and plastics, 



W hen you’ve made a liv- 
ing cleaning cars for 23 
years, you must be 
good. Doug Wilson fits 
that description. He 
works in Fort Lauderdale, Florida, a 
part of the country that's tough on 
vehicles: lots of sun and salt air. Doug’s 
u professional ^detailor” and the tips he 
gave us could help make your car the 
envy of the neigh borhood. 

The order in which you clean your car 
is important — you don't want to mess 
up one part of the car when you clean 



the next area. 

Open the trunk to begin cleaning the 
inside of your car, Wash all metal with a 
solution of mild liquid soap and water. 
If the trunk la carpeted, give the n*g a 
going-over with a vacuum. Then, 
sharpen up the spare tire with tire 
dressing. The final step in the trunk is 
to spray silicone on the weatherseais 
around the rim of the opening. This is 
not done to make seals look pretty,, but 
to help keep them from drying and 
cracking. 



Heads up 

Use the vacuum inside the passenger 
compartment. Hit hard-to-reach spots 
such as the floor under the seats and 
crevices between cushions. Remove 
door mats and dean them outside the 



ear. on a clean surface so they don't pick 
up grit. 

Once all loose debris and dust have 
been vacuumed, look at the headliner. 
If it isn't stained, the only treatment it 
needs is a mbdown with a wet cloth. 
But if the kids put jellied fingerprints 
onto the headliner, or you sit so tall in 
the car that ymlr hair has left a sLain, 
use a fabric cleaner ur mix up a solution 
of liquid detergent and water, ami give 
that headliner a good scrubbing. Follow 
it with a clear water rinse. Clean stains 
from carpel with a foaming cleaner 
meant for automotive carpeting, which 
is different from household carpet due 
to the fire- retarding properties it has. 

Selective cleaning 

Next, dean hard-plastic components 
such as the console H steering column 
shroud, kick panels and reardeek. They 
can be cleaned with liquid detergent 
and water H but don't stop there. When 
the ptustic has dried H apply liquid furni- 
ture polish to give these components a 
nice shine. 

Use a liquid detergent and water 
solution or a fabric cleaner to wash 
blended cloth, including velour, uphol- 
stery. Give the seatbelts a going over, 
ton K as wol I as fabric on the floor and on 
door panels. Unless upholstery is 
stained (see below ) p this is all that's 
needed to get it clean. 

Jf your car has leather upholstery, 
Nissan recommends you wash it with 
mild liquid soap and water. Ford and 
GM recommend their own brand leath- 
er cleaners. Alter leather has dried, a 
coating of old-fashioned saddle soap, 
Neatafoot oil or a commercial leather 
conditioner will make it shine and keep 
it supple. Follow container directions. 

Incidentally, avoid using auto body 



wax on leather. It may cause leather to 
dry and crack. 

The one soft- plastic (vinyl) pari of a 
car that should get the most attention is 
the dash. JfyoU leave it to fate, in Lime 
the sun's rays, intensified as they come 
through the windshield, will dry nut 
vinyl and eau343 it to crack. Remove 
surface dirt with soapy water and then 
rub vinyl dressing into the dash. Give 
vinyl seals, vinyl" armrests and vinyl 
door panels similar treatment. 

Wrapping ft up 

In addition to what's been suggested, 
consider doing the following on the 
inside of the can 

■ Wash .simulated chrome. If it doesn't 
come out sparkling, use a piece of ex- 
tra-fine steel wool that r s been saturated 
with auto-body liquid polish, but be 
careful- — employ a gentle touch or you'll 
leave scratches, 

■ Apply tire dressing to brake, clutch 
and accelerator pedals, and to rubber 
kick pads. 

■ Wash rubber floor mats in a sink 
filled with liquid detergent and water 
solution; then, rinse them with clear 
water and hang them up to dry, Vacu- 
um carpet mats and use the stain re- 
moval techniques discussed below if 
necessary, 

■ Give door and window weatherseala 
a shut of the same silicone spray you 
Used on trunk weatherseals. Be sure to 
use a piece of cardboard as a mask to 
keep silicone off the paint. Some brands 
leave behind a greasy stain, 

■ Wash door jamb^ and frames with a 
sponge and dry with chamois or paper 
towels. These are the parts ear washes 
always miss. 

• Clean glass inside and out with a 
commercial glass cleaner or ammonia 
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Matter Mechanic 2 2 -in 
Tpnl Chest with 2 drawers 
Hi*avy-gaug@ steel: «. 29-99 
Matter Mechanic HqHpr 
Cabins* witri 5 drawers and 
a reinforced top. 4-in, cau- 
ses with brakes 69J9 

Cabinet and Chest. 94.39 




Matter Mechanic' 7-Pe. 
Screwdriver Sel ol chrome 
vanadium steel - ft.@9 




Master Mechanic 6-Pi ace 
Wrench Set MefiHc »< .. BJ*9 
Standard Set. ■ ITS 





A) Sett Sander. 3^1 8 In , wHh 

dbs,t collector, pcwttrful M - HP 
molar, ***., 49.99 

B) 71Mlt Circular Saw. 2-HP 

high-torque motor Blade 
wrench storage . 42.60 

Ci Variable-Speed Jigasw. 
Trigger locks tot continuous 
cutting. Va-KP motor. 37,99 



Di Orbital Sheet Sander with 
to-HP motor and cqnvomenT 
du si collector kk J9 

£} 3/B-ln. VanabEe-Speed Re- 
versible Drill range* from 0 Eg 
2 r 50D rpm. W HP .. 31.99 




Master Mechanic" 4 -Pc. Tone 
Screwdriver Set. 0 .913 

Master Mechanic 1 4-Pc. Nut 
Driver Set- :« IU 



Soper Bru$h scrubs anci rinses! 
Includes handle. ™ 9,99 

Spotlight plugs Into car lighter 
Halogen bulb. n - 19.99 



Cosed £jc plorer 1 Car 'Booster 

Tor older kids. Shield pivots to 
side lor easy In/out Padded 
vinyl tor comfort. 19.99 



STP " OH Treatment lights 
motor oil breakdown and m- 
duces ml nning. Choose fl or 
4-cycle formula 9. T5oz. m \M 




StarlrlD Aery lam Seat Cover 

ol plus-h simulated sheepskin 
fils high or tow bucket seals. 
Beige-. S.9iiach 



Master Mechanic 1 Oil 5 ?r Air 
Filler, Rugged con&truclipn 
and excellent filtering perfor- 
mance protect your engine! U9 



Gunk" Lead Substitute b< cars 
needing leaded gas. Protects 
engines as it increases fuel 
economy. H II. ot LOI 



&Qnda Body Filfoff, Ughlwelqm. 
Durable! QuarL - 2.M 

Honda' Fiberglass Resin with 
hardener. Pint IM 



DUTTEH IWUIT GmfwDHtP k QflfSH Km n«n,twi-D-Tp;Ej^iW» w 9 W ti» mar VrtomwTMnKHn dw^ trmi oni 










GE H^p Compact Emergency 
CB Radio. Stores in :\ Sturdy 
case. 40 channels 54,95 



Campbell Hausfdd PowerPal 

Ahr Compressor includes an 
B-pO tooJ M w HP 99.09 




True Value AnlhFr**re and 
Coolant Gallon, IN 







LoctHe Form-A-Thread' re- 

stores Fasteners. .*< 4.48 




Cask) Z6Hn. LCD Color 

Television locates nearest 

broBdcaBl wil h one -touch 
channel changes. SuilMn 
antenna, speaker 115-volt 
AC lor tabletop. 12-voll 
DC car adapter sold be- 
low ™ maw 

Car Adopter plugs mio 
auto lighter ^ 18,89 




Coal pm Accessaries Fool 
Pump. 1 DO psi UPh . „ 148 



r, W 




TDK ■ Video Cjsutts. VHS or 



Bote. 4 81 



the pace 




Charge It wtth you* 
True V* !ue Chew Card, 
VJa* CM Mfl aurCard ! 





Lubnmallc Lever-Act ton 
Greaee Gun tea tores 3-way' 
l oad log. 10,00=0 psr BJSS 

Grease *4 oz_ 89 c 





Clean-Rite Brushes lor white- 
walls. vinyl lop or wheels. and 
grille £29 Each 



Weattey's Concentrate Car 
Wa-sli or Bteche-Wrte 
Whitewall Cleaner. 

: gal 2.9B Each iffl 



flnbViPfi OuLim-m Irirly 5QU Driver 

an- thwi Ii.LiLhJ- trur Upli+r p*flidwj|*i I 1 l 



lurtll 



Armor All" Protectant with 
trigger sprayer beautifies 
vinyl wish eaael s6 ot « 3.98 
64'Gi Refill. « IZJffl 



Turtle Wai Super Hard SbdF 

Car Wa* for shine and protec- 
tion! Choose 9.5-ot. paste or 
IG'CZ. liquid . j. 329 Each 



Master Mechanic 70-Pc. *i-ln. Drive Socket Sot is designed to 
fully equip the serious do-ihyourseSler Includes an assortment of 
standard and metric sockets quick- release ratohete, extensions, 
universal joint and more In a handy loolbox. 59,89 



HIM iPrm kril peen iTwtmtp Koi in i.c^wrl \7,-7hw*Qr « 



I til dl 







Crane Means 
Reliable Power... 
on the Street or Off! 




40* Chtl-y Puna Engine 




C mn£ Cam* patxtrtd 
Hill Elliott r a record Ki tting 
Thtmderbird to Daytona $Qft victory. 



I f yt mr car cjr truck lacks t he power or 
respond vmos&ym need for work or fun. 

Crane Camshaft technology can add 
some real staskr to your V-6or VS engine 
We make Special street and off-road crams 
that add significant power and torque to 
atoffc engines without sacrificing a 
smooth k0e or good fuel economy. And if 
your engine is modified,, we've pot a cam 
profile that will help you get the most 
from your ether performance 
accessories. 

For example, on the Dyno (see chart) 
our mild HMV*260 Hydraulic cam 
made 33 additional horsepower 
in our stock 305 Chevy engint 
while significantly 
broadening the torque peak. 

It means you'll have a much 
more powerful vehicle for 
fun on a twisty mad, pulling 
a heavy load or "four- 
wheeling it" to your favorite 
hunting spot. 

Crane cams are precision built to 
exacting standards that far exceed your 

original equipment camshaft. Most carry a limited, lifetime warranty and 
they can be easily installed by any competent mechanic or exfierienced do- 
it-yciursdfer And it won’t coat you any more than a stock replacement - 
plus, you 1 !! get thousands of miles of added performance and driving 
pleasure. There is a quality Crane camshaft available for virtually 
any street or off-road application. Contact your local auto parts professional 
ur call our Tfech Help Line at 904-25 £Hj 174. Well help you get the 
horsepower torque and crisp throttle response of yesterday with the 
Crane technology of tomorrow. 

Crane Max Velocity 1 * Cams Matched Set now 
available at a great price -and warranted for life! 

Crane Max Velocity™ Cams 
are now available in a special 
matcher] set including 
camshaft hydraulic lifter^ 
Super Lube® Breakdn 
Ckmcentrate^ Assembly Lube, 
hardware Mtand Lristallatkm instructions. You get everything yuu need to 
holt in some serious Crane performance at a price that saves yuu mure than 
15% over the same components purchased separately, Plus we hack the 
Matched Set with h Limited Lifetime Warranty. (See package fur Full details) 

Consumer dlrfil — Matched Set Camshaft A Lifters pn 1 13002 - Kuggwled 
resale - $ ISO. 32 Add $10.00 handling. Bend certified check or money order to 
Crane Cams*. ln^ r BtHjrt. PM, 

543jj KetiLrth* Blvd. h Daytona 
Beach, FL 32Q14. Tfech help’ 
m/SGKn^Notl^ilfor 
sale or use in California on 
potlutioTi -controlled motor 
irehld& M 




cam- 
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and water. I f you use vertical cleaning 
strokes inside the car and horizontal 
strokes outside, yuu can tell immediate- 
ly which Hide of the gtass any remaining 
streaks are urn 

Treating stains 

The “problem” part, of getting an interi- 
or clean is removing stains from cloth 
upholstery. 

Tough stains are those made by food 
r.n j beverages. Tougher stains are those 
made by petroleum (grease, oil or tar) 
and by almost -indelible products such 
as lipstick, ink and crayon. 

To get out a Lough stain, use fumi- 
lure upholstery cleaner. You get this in 
a supermarket. Pour .some of it on a 
soft -bristle brush or spnngi ■ and apply 
cleaner using a circular motion giuil the 
stain disappears. Start in the center of 
the .stain and increase the diameter of 
the swirl you make until the brush or 
sponge overlaps the outer edge* of the 
stain . Then rub the urea with a water- 
dampened cloth. If some sLain remains r 
repeat the procedure. 

To treat tougher stains, buy a spot- 
lifter t)r slain remover in a supermar- 
ket „ auto parts store or new-ear dealer. 
Read the label to make sure it will 
handle Die kind of stain you want to get 
out. Most products come in spray cans. 
Hold the can K to 10 in. from the stain 
and give it a sprite. Leave it alone for 
five minutes. Mont .spot -lifters Form a 
white residue when they've done their 
job ami are ready to he brushed (iff with 
a bristle brush or vacuumed. 

If any of the slain stays, take more 
drastic action. Saturate a doth pad with 
the spot-lifter and press it on the stain. 
Them using circular motion, rub the 
area tu work Llie cleaner into the doth. 
Rinse the spot with clear water. 

Repairing velour 

Car owners may be faced with rigaret 
bums or tears in upholstery. Vinyl 
repair kils have been available for a Few 
years. They'll let you copy I he "grain" 
from an undamaged area uf vinyl and 
use it for matching the repaired area. 
You can even match calcars. Now com- 
panies are coming out with kits to meet 
a growing demand fur patching velour, 
One huge kit is sold to professional 
upholstery repairmen by Auto Velour 
I cic. t Box 653 t (Izunu. FL Mm. 

As Lhis was being written, a snaall- 
sive kit to make a l -shot repair was not 
available? — only the large version (cost, 
about $BO0) t which contains a variety of 
colors. The president of Auto Velour 
Inc,, however, indicated that his com- 
pany would have small I -color kits for 
du-iL-yuimselfei^ i]i auto supply stores 
by the time this article appears. The 
intended price fo under $10. You might 
want to check this out before going to a 
professional shop. M 
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Oik- look .it Cub Cadet and you'll discover. like 
millions ul other homeowners, win » Cub Cadci Lists 
so long. 

Cub Cadet sdurahilily suns with a powerful duvet 
drive transmission that's designed tough. like a farm 
traitor, to tackle the demands of plowing, tilling, 
mow ing snow tli rowing and more 

I here's also a east -iron front axle lliat absorbs 
stress and strain, a twin chiitmel Meel frame for solid 
support, ami your choice of single and tw in east - iron 
cylinder engines ranging from 1 2 to 20 horsepower 
tilth Cadet goes a long way cm convenience, too. 



Hydrostatic drive provides an infinite speed range 
w ithout clutching Hydraulic lilt and elec t rie PTO 
operate attachmenis eHtmlessJv \ml power steering 
makes tna n eu vert ug an tund trees and shrubs casici 

You’ll also liiuf a wide variety of optional mtath- 
ments including smooth culling 5H; J 447 50" and 
60" decks grass baggers s now throwers, tillers 
and carls 

See lor yoursell w hat makes a t ub Cadet garden 
1 1 actor .Americas new sy mhol o I toughness lake a 
usi drive today. Simply check ilu Yellow Pages for the 
Cub Cadet dealer nearest con. 







TUNE UP 
YOUR BODY 




Careful inspection 
and quick action is the 
key to staving oft 
the ravages of rust, 




elieve it or not, you should 
j, B start cleaning theouisideof 
! your cur by lotting Hie en- 

gine run for five minuter, 
then turning it off, Now, 
hose down the body — not to wash off 
rlirt, but to get the body slick m flirt 
that may acridentaDy splatter as you 
degrease the engine won't stick. Wet 
the windshield, too. That's (he first 
thing that professional detailers do be- 
fore they start sprucing up (he exterior 
of your ear. 

Now. remove the battery and air 
cleaner, if the engine has a carburetor 
or throttle body. Cover the earb or 
throttle body with plastic wrap. Also 
cover the distributor and sparkplug 
cables electrical connector* and wires. 

Forward march 

Working from the rear of the engine 
compartment forward, spray engine 
degrease r on the firewall fender wells, 
battery tray, warm engine block, hood 
hinges and Underside of the hood (re- 
move the bond insulator if possible — if 
not, skip the hood). Let the deanor do 
its work for the length of time recom- 
mended in the instructions, usually at 
least five minutes. Then + hose it ail 
down. 

If a second treatment is necessary, 
fine: hut chances are only a film will 
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remain . That's where a wash mitt 
comes in handy. Mis a liquid dishwash- 
ing detergent with water, saturate the 
mitt in the elution and wash down the 
engine compartment. This will get rid 
of the film. Then rinse again. To really 
make that engine compartment spar- 
kle, do one or boih of the following: 

■ Repaint the engine to its original 
color with a fire-resistant paint that you 
can buy in an auto parts store. 

■ (jive fender wells and firewall a high 
gloss by treating them with a liquid 
furniture polish. That's how Doug Wil- 
son gels his customers' engine- bay 
shretmetal to sparkle. 

Dealing with wheels 

Use mag- wheel cleaner if you have mag 
wheels, plain wheel or an all-purpose 
cleaner if you don't, Kpritz the stuff into 
recesses you can't get your fingers into. 
Then, wipe off the wheels with a rag 
and use a toothbrush to reach into 
cavities. 

Incidentally, watch it with mag- 
wheel cleaner. Avoid getting it on plas- 
tici such as wheel, emblems, or paint or 
a polished w r hcel rim. It's a lot stronger 
than moat other cleaners and may cause 
discoloration. 

Finish up down below by cleaning 
tires with an all-purpose or whitewall 
cleaner. Don't apply tire dressing yet; 
save that for last. Otherwise, soap and 
wash water may undo the dressup work 
you've clone. 

Bugging out 

Give the body a walk -around, looking 
for spatters of tar, road grit and bugs. 
Remove with bug and tar remover. Bug 
splats often look like chipped paint, so 
don't be fooled into ignoring them. To 
be sure, treat everything that looks 



suspicious. If (he cleaner removes the 
stuff, it's bug residue — if not, it's a chip 
you should touch up with paint. 

Wet the body again and use a mild 
liquid dishwashing agent mixed with 
lukewarm water to wash it, This time 
concentrate on getting off dirt. Then, 
let (he ear air dry or hasten the process 
with a chamois. Either way, the tops of 
body-side molding strips, window 
frames, tailligbt housings and any place 
else where water may be lying in a 
puddle needs special treatment. Make 
sure to wipe these areas dry. If you 
don't, the body cleaner you apply will 
become gooey tntick when it mixes with 
water. 

Calling Dr* Clean 

Now cornea the major operation, and it 
requires good judgment as well as mus- 
cle. You have to select a polishing 
agent. Agents fall info three categories: 

L A liquid polish or cleaner— This is 
mildly abrasive and should he used if 
paint isn't chalky. 

2. A polishing compound — This is 
moderately abrasive and should he 
used if the paint has a chalky glaze. 

3- A rubbing com |H mud — This is 
highly abrasive and should he used on 
badly chalked paint as a last resort to 
restore gloss. If this fails, the choice is 
to ride around in a car that looks like a 
school blackboard at the end of the day t 
or to repaint the car. 

Selective treatment 

You may find that a liquid polish is 
adequate for parts of the car not sub- 
jected Lo direct rays from the sun 
(doors and sides of fenders), while a 
polishing comjHmntl has to be used cm 
the roof, tops of fenders, hood and 
trunk lid. The point is Lo Use the least 

U7 







YOU NIGHT SAVE $2.00 TODAY BUYING AN 
OFF BRAND VALVE COVER GASKET. . , 

AT $.500 MILES IT COULD COST YOU A BUNDLE! 

you mighi era buying an off- fU-PRO BLUE STRIPE VALVE COVER GASKETS; 

' Made from high-quality materia ii lor a belter seal 
- Free nr nolds Iholesj thal allow oil leakage 
* Eieellenl flexibility, woo l break In handling. 



Themprwy y 
brand gasket nowTcould cost you a bun- 
dle in as lithe as 3,500 miles . . In lost oil 
and possible engine damage. Look for itw 
Slue Stripes on FELPRO Valve Cover 
Caskets. Vour assurance ol supentmty. 



Do the job rlghl. db It an**— buy where FEL-PRO quality sealing products are Sold. 

FREE! '^the cn mpfrie slery Imm the # 1 gasket manuladurer 




on trow die value of brand name gaskets benefits you 

' «ki" "a" FEL- Pfl 0 TnToVpOA ATE D 

MiiUN McCoirr^Blvd 1 IQ3. Dupt. No PM-5&7, Swtoe, 1L 6M76 
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Train for the Fastest Growing Job SkiU in America 



Only NRI teaches you to service all 
computers as you build your own fully 
IBM P( ) compatible microcomputer 




Mow ™i (ijFl ii LiU training For Ajua-im's fastest 
puwin# CiiPA'i uppcmmity irainin^ to s&Yia> 

ali CDm-puLfrs iraiiiii^ nil Lhe newEfl tctaJ 

computer sy item. the Sanyo BSO.youni tokcup. 

Get io&tk the wuest My IBM-PC 
compatible Sanyo Nkmvmputtt 

Ae on KRJ gtudenu you S U pt touJ bam35- 

cm tncnm^ is you acLunUy bulk] Lfw [jsLtst 
modd Sanyo 88Q Series «HEputef Icm tbs 
Surp bDiud u.j3. Il s fully IR M PC cwriptflEib^ and, test of 
all, it nma programs almost iwlcc aifasi hm IBM PC. 
Aj you flSMimhl* Uw Sanyo ^90 P you U purform d&nun 
iti fttiwu qiwI Mpatwta thal wfl pvoyo u ft total 
Kliiwy of £flmpill£r C^tetatiDvi and Min ion^ Etth- 

niques, Yotll da programming in E) ASEC linguae- 
wen run and inuirpreL tSBailiid Ulh^tht^llc Hoftward. 

Le&rBtikmewyvurspmtime 

You train in vonr own home at your Lmvmima>, 

hacked at alt times by your NRI iostmcuir and 

Lite aitui NRI staff of nduratmt send sti^prirt peopk- 

They 're- always ready to ofrswtf yout qsialkifls tmd to 

give ytu giodsnce and spend bdp wherever you need iL 

IfXlpzgr, frvecatnh^ tells mow send today 

Send rJrtu coupon today for NRI 'a LOO-po#? ruiainp 
that givAsaUthe fccLg $mt computer Uaningpius 
ca ifla irainLag Ln other ductrtmks fkkls. 



Send Coupon Today for Free Catalog! 



School af Electronics 
McGraw-Hill Continuing Ediration Center 
J959 WisBftdr Avt, Washangun, DC 20016 
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abrasive agent you cun get away with 
on each individual body panel to avoid 
removing more paint than necessary, 

There's danger when using a polish- 
ing or i-ubbing compound of cutting 
through the paint and into the primer. 
Once this happens, the car is a candi- 
date for repainting. If you don't re- 
pain L. moisture may seep through a 
porous primer and start ru&t that will 
eventually eau^e the paint to blister 
and, if ignored long enough t to perfo- 
rate the sheetmctal. 

When you dn polish, it's beet to do the 
job by hand or to use a buffer/poliaher, 
also called an orbiter. The orbiter is a 
|H3Wer tuui designed to provide the 
safest way to ;Hilii*b a ear — nafust in the 
flense of maintaining the integrity of the 
paint* The tool, which costs about $160, 
has a thick (about 3 in.) rotary buffing 
pad with a large diameter (about 12 
in.]. The tool is designed to practically 
foitre you to apply the entire flat surface 
of the buffer to the car hotly with 
relatively light pressure. 

The problem with using an electric 
drill or any rotary tool aa a buffer is that 
many who work with them hold these 
tools at an angle to the car or use too 
much force p ''burning” the paint or rub- 
bing through 1 q the primer. 

You can also palish by hand, which is 
a long afternoon']* work and not as 
consistent as using an orbiter. You may 
find nrbiters- at tool rental stores that 
cany automotive tools* When the pol- 
ishing phitse is done, look for polish 
residue caught In erodes around mold- 
ings, lamp housings and gutters. Re- 
move residue with a soft -bristle tooth- 
brush, then apply Wax to the body. 

The best kind ia a paste wax, Only 
one application is necessary — two 
won t get you any greater protection 
than a single coat, which brings up 
another point. Wax doesn't give paint a 
gloss— the polishing agent does. The 
job of wax is tu protect the finish. 
Water forms nearly spherical beads on 
a newly waxed uar. As the wax wears 
down, beads flatten out and get bigger* 
When water forms quart er-siae "pud- 
dies/" It's time to re- wax. 

Final touch 

Give dressy exterior parts their special 
treat meats, list 1 a vinyl cleaner on 
vinyl tops, vinyl moldings, and ure- 
thane or polypropylene bumpers. After 
cleaning black plastic bumpers, try a 
coat of black, wax-type shoe polish to 
really make them stand out. 

Sharpen up the black parts of tire 
sidewalls with tire dressing. Cleaji sim- 
ulated chrome with an all-purpose 
cl easier. If “chrome" doesn't come out 
sparkling it may need a stronger treat- 
merit. Try extra-fine sled wool that's 
saturated with a liquid body polish, but 
apply it gently to avoid scratches. PM 
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ACRYLIC 




f'HUVEN BEST 

BY Millions OF GAR OWNERS! 



KNBKIO 

makes waxes and pSushes" 

OBSOLETE 



NOT SOLD 
IN STORES 



Plastic Coat Your Car In 



Less Than 1 Hour $095 



NEW CAR DEALERS CHARGE UP TO S200 



MIRACLE POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES 
AND RESEALS IN ONE SIMPLE STEP GIVES YOUR CAR "SHOWROOM” 
BRILLIANCE THAT LASTS FOR THREE YEARS— GUARANTEED! 



Pm an end to corrosion, chalking, 
rusting; dulling, and pitting of your 
car's finish, GLO- SHIELD protects 
your car's finish and restores it, tool 
You can bring back that new car look 
In lees than one hour with hardly any 
effort el sill GLO- SHIELD revitalizes 
and restores dull, oxidised linishes 
just wipe on— wipe off! Do away with 
expounding dead paint ls chemi- 
cally removed. GLO-SHIELD removes 
old waxes, lar stains, tnee sap. road Aim, 
dirt, bird deposits, grime, grease, gas- 
oline streaks, rusting, even tarnish l| 
deposits a plastic film thal fuses to the 
surface and fFlfs the pones to give your 
car a hard, high lustre, mirror-like finish 
NOTHING LIKE ANYTHING 
YOU VE EVER USED BEFORE 
Don't confuse GLO-$HIFLD with any 
wax or pohsh. Ii is a clear, transparent 
liquid thal, afier stripping old wax and 
grime, deposris a lilm similar lo the 
acrylic lacquer with which your car was 
onghnaNy pamied. And. ii works even if 
ydur car was pamlsd with enamel. 
AND., NOTHING SUCKS TO 
ACRYLIC.., not Ire* sap, nol road 
■ail*, not grime or did, nol bird drop- 
ping £, grease or gasoline.. . not even 
paint or acid rain. 

Ail you do to keep the finish beautiful 
is a light hosing . . even a light rain, 

and road diri, salt and grime mil fight 
oM. and dnes Streak-free GLO-SHIELD 
is detergent proof (OK in car washes), 
contains no atorasrves. invisible, non- 
yellowing, pse-iprool and crystal clear. 

BONUSt gLO^SHIELD works its 
magic on ail pamied and plated sur- 
faces . . chrome bumpers, mag 
wheefs, appliances, motor cycles, li- 
berglass boats, formica, marme hard- 
ware, brass, plexiglass. stainless sleei. 
aluminum, esc. 

■C 1907 NC Corp. 



WHY WE RE NOT SOLD IN STORES 

Retailers don't want products guaran- 
teed for 3 full years— They want ear 
products like polish and wax. Ihalshme 
good lor a few weeks ai bast so thal 
you the consumer will come 
back and spend again & again . . . 

A CHALLENGE 

We challenge . . SiMGNIZ, TUR- 
TLE WAX. RALLY of any other car fin- 
ish company la malch our 3 YEAR 
GUARANTEE They won t. They 
need quick sales —turnovers — not 
items that last up lo3 years— like GLO- 
SHIELD Remember .GLO-SHIELD 
is not a wax . not a polish . . . But me 
only true acrylic shield . Ihai's guar- 
anteed lac 3 FULL YEARS! . We've 
mad& this claim for over 6 years . . to 
over 2 million satisfied customers 
Ask your Jriend or neighbor who's used 
it, and you it gel ihc same answer . 
"GLO-SHIELD IS IN A CLASS BY IT- 



SELF IT'S THE BEST . . WE 
GUARANTEE IT! 

— ACRYLIC IS THE SECRET?— 

* DON'T CONFUSE GLO SHIELD ACRYLIC 
PRODUCTS WITH IMITATIONS! 

‘ NO RUBBING . . NG BUFFING! 

- CLEANS. COMPOUNDS. POLISHES. SEALS I 
-USE ON ANY PAINT FINISH 

* FAST DUE STtP WIPE ON. WIPE OFF I 

ACCEPTED 4 NKNEH FOR BOATS. TOOt 

DeaflM Sunshine Labs reports— es- 
pecially eifeciw in sail water environ- 
ment— highly recommended lor use on alt 
t»als. 



I 

3 YEAR GUARANTEE 

II alter using GLG-5BIELD you I 
a re not delighted, return unused ) 
portion, anytime up to 3 years, lor i 
a pro rata product refund, ‘ 



CREDIT CARD BUYERS CALL: (718) 784-4005 
r — — - SATISFACTION GUARANTEED OR MONEY BACK - — — 

GLO-SHIELD, Dept 323 

1 10-10 44th Ave„ L.I.C., NY 11101 

;i Please rush me GLO-SHIELD. I understand mat K I am not ddhghied m 
J every way, I can return [he unused portion tor a pro- rate, refund, endusive -of 
1 postage 4 handling 

■ □ One bottle only $9 95 plus $1,00 pp. & hdlg. 

I D SAVE! Two bottles only $18 plus $1 pp & hdlg. 

1 Enclosed is $ check or M,0. 

OR charge to my □ VISA □ MASTERCARD 
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TOOLS OF 
THE TRADE 



You can't do good work 
without good tools. 
One of them is a 
service manual. 



HMHMo a mechanic, “tools” fall into 
important categories: 
jUg '"hardware" tools, the imple- 

JB ments that actually do the 

job, and “software 11 tools-, 
the books and other publications that 
provide the information necessary to do 
the job. To work on your own car with 
any measure of success, you'll have to 
stock your garage with some of both. 

Strategic* and instructions 

There’s no good excuse for a driveway 
mechanic to be without the factory 
service manual for his automobile. Gen- 
eral auto repair manuals that cover a 
variety of makes are less expensive 
than several factory manuals if you 
have more than one car to work on. 
Motor Auto Repair Manuals are avail- 
able for domestic (£21,50) and imported 
(£25.50) cars and for light trucks and 
vans ($27,50) in bookstores or from 
Motor Publishing, 555 West 57th St., 
New York, NY 10019. You can usually 
buy the factory manual Lh rough yciur 
car dealer's parts counter. For some 
cars, more than one instruction book is 
necessary to fully cover drivetxain as 
well as body and electronics. 



1 Trouble tree/ 1 found in service man- 
ual^ tak« you to problem In fewest step* 




ENQNE QUAKE, WF WIU NQT STAtfT 



WTi IF * TACHOMETER IS CONNECTED TO ThE UChCHETEH TERMINAL, DISCONNECT IF BEFORE 
PROCEEDING WITH TNC TEST 



CHECK 5FWAK ff ftJUG WflH ST- 125 
WHILE CRANKhC jf M Q SSWW On 
: ONF WIRE. ChECk a SECOND W?Ei 



jSWflCl 



[ CHECK VOJAGE AT DI&TRl&urOfi W 
ii*w\w. whie cranking 






ASPECT C*P.F0fi 
WfTER. CRACK5 
ETC IF OK, REPLACE 
iftOTOfl. 



CHECK MDDUlE GROUND 
A^fOHDPEH IN WIRES 
FROM CAP TO 
D15TRI9UTOR IF 
FE PLACE MOCXJLE 



IF W0OlA£ TESTER IS 
WWJfitE.TEST 
iWOOULE 






REPLACE 

MODU-E 



CHECH IGh CM. GROUND ! 
IF OK REPLACE KjN COi 1 



W-TH GW Tld+iW, CHECK 
t *Ch TERMIW WA6E 






repair phawrycihdjt 

TO tCNiTQN SWTTCH 






j CHECK FCfl &J*FH JCfCQl 
OUTPUT TEftWiimL WITH 
5F125WHLEPUIUING 



3 



MJumjDLT^ 

nlRUCt MODULE AMO 
CHECK FOR 5P*HK FROU 
GQflAgiH STEPB 



REMOVE PtCKUPCOi-tfADE 
FROM MODULE CHECK "EACH 
1EFW VOLTAGE WFN t3f 
-ON' iWTCHVOOHneRiiS 
TESt LIGHT IS MOMENTARtV 
COWECtED FROM MT. TO 
UCOULE^iStalimEfiM 
IVTEW ft |N0T HOREimN 
S SiCOMO^i 




[^UJ^DRO^J 



CHECK FOR SRiRK PROMCCH. WITH 
JjT-'H AS TEST (JGHT IS REMOVED 
FflDM MODULE V TERMINAL 




. REPLACE PICKUP COH I 



CHECK <iN G&L GROUND CftCulT 
F0K, REDUCE CdL*MD 
REPEAT STEF 1 6 




COL REMOVEO S QK RFiNS-TAJ ! 
OfliSWKL CQiLKHP REFlACe MOOUt£ 
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.22 CAL. PELLET FIRING TARGET PISTOLS 




L ^ 


1 


f| d Xlf 


1 



HH I m fpuan d nt CQt7 
uipti pMbii frn if U m< eli 11 
ini -n nv t* hi ra 1 !iqq*< 




TtS. p-ltiie Hum me IN JJ til pe J 4eMn , ng lai-ad 
*fjpan<ai» Aisa include m y FREE tifg*K 

3nd M rurwt&.f pukit *IEP 1 f^fh ** ada* « m «i fiflfljflg 

14 piu*95s fti muiQMiid Wllirq rareiehwgci 
Atipor i'n orbing ■ I m nfl£0mprttfiV uiijaw i-rm n 

PEluni|nTTffliin#y h^1| (wif 






I Tan 

fXHJSid 



MEM®?*™ *™sm 

ITIiH AfttOfTi *oa ULES Til 



IMflH MRllU 
PfWlfi! 

n LftlilR MfttC HrtLrfP 

l:wmrhH3i 

“iLiKH* 

. cowiutkhi cuseif 

r JU< AJjlpUATIC r*PG>i 

.uHan-DF aui yjwiTic 

iMiiWM M ■ ! 

II U! JL’rW* r IC 

yAGMjU H: 

yui*j.njuAPic 

HlFiOWMiF 

JWJJfWlIC 

_UIH EEM 4 ALFtiRWC 



*1 P[tw ira p ernio f Fh H» mu anoirtr* ublNt 

M LH gjr, r.iail 'lUMfllL HE 4AW1 (X> 

MWCU 



(tMHllJttMlt ttFi 
Juki K ft Ajrn pui lEc 



■Hti ber^ei uif :H n 
*ic r far paiiiqt mi N-d inq 



, Ctatfj I 



I EffT H.r Hart M >Elifin 



NON-GUN FUN 

FREE: TARGETS AND 50 
REUSEABLE HARMLESS PELLETS 






2 PliQn are handy for many spedaEEzedi Jobs. Jusi don t uie 
tfi#m when what you really need j* a wrench or locket. 



The service manual 

Most factory service manuals 
begin with a general informa- 
tion flection* usually with 
charts lhaL tell you how to 
interpret your carV VI N num- 
ber. You'll be able to pinpoint 
the specs of the engine in- 
stall kL, Lhv plant at which the 
Cfu 11 was built, and similar 
data. Other chart £ interpret 
body ID plates with paint and 
interior color codes as Well as 
Him levels. Other general uv 
formation will include overall 
specs,, fluid capacities nf the 
various systems and oven data 
im bolt ID and torque. This 
chapter should siJjso show the 
correct jack and lifL points for 
raising and supporting your 
car* 

The general information 
section is often followed by n 
maintenance and lube chap- 
ter. Use this material In enn- 
j unc ti on with ou r car care plans t o tailor 
the maintenance routines to your spe- 
cific vehicle. 

The lest of your service manual is 
divided into chapter^ each of which 
covers one specific system, such as 
heating and ventilation, or a group of 
systems,, such as emissions controls. 

Most manual chapters include three 
types of information. First, where ap- 
pi [cable. many chapters begin with a 
short explanation on how a particular 
system operates. This information can 
help when it comes to making logical 
decisions about the possible causes of a 
given problem. 

Next comes diagnostic information. 
This troubleshooting material ran be 
very general and somewhat brief or it 
can be incredibly specific and detailed, 
Typkal of the first kind of diagnostic 
directions are those for engine mechan- 
ical diagnosis. Here you'll find lists of 
possible causes that relate to a symp- 
tom. For example, in the 198fi Celebri- 
ty manual there are eight potential 
problem areas listed under the heading 
“Excessive Oil Lofts." 

Much more complicated are the diag- 
nostic procedures for driveability prob- 
lems, Some makers, such as GM, in- 
struct you lu begin the diagnosis of u 
driveability problem by triggering the 
diagnostic mode of the computer .sys- 
tem. You progress from there to trou- 
bleshooting individual systems with 
test lights, ohmmeters and the like, and 
sometimes finish up checking symp- 
tom-organized lists of possible causes. 

Other manufacturers. notably 
Chrysler, begin diagnosis of computer- 
controlled engine driveability problems 
with visual chocks. In either case, you 
have to read Lho manual material care- 
fully and do things in the right order. 



The procedures work ora a process of 
elimination basis. If you don't begin at 
the beginning, you throw the whole 
diagnostic plan out of whack. 

At gome point, the troubles hooting of 
complex systems Is suro to include a 
diagnostic “ta-or diagram" (see Fig, 1). 
To follow our examine of this type of 
diagram, you obviously begin by per- 
forming the test in the box at top. Then, 
depending on whether you find “spark” 



or "nn spark" you proceed on 
to one of several “branches T 
Notice that every path even- 
tually concludes with a repair 
ur with a "system uk." 

The third type of informa- 
tion, usually al the end of a 
service manual chapter, is un 
Impairs, It often doesn't m* 
dude Lusks considered simple 
by professional mechanics. 

The toolbox 

How many tools do you need 
to service your car? Frankly, 
as many as you can afford. 
Realistically, however, you 
can get by with a fairly basic 
set if you intend to do only 
maintenance jobs. But if 
you're going to perform com- 
plicated repairs you'll need a 
lot of special tools, many of 
them designed to do just one 
specific jab. 

Flier tools 

From among the vast number of plier 
tools, you'll need at least three basic 
tyjies: a conventional slip-joint plier, a 
pair of side-cutters for culling and 
stripping wire and- -among many fit her 
uses— prying oul cotter pins, and a pair 
of lung- nose ur needle-nose pliers. 
Once yau have the basic three you'll 
eventually want to expand your plier 
drawer (Fig. 2). Ynu might first add a 
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that’s New at 

AMERICAN DESIGN COMPONENTS? 



"The Source" of the 
etoctro-mechemcef components 
far The hobbyist 



W e warehouse 60,000 
Hems at American 
D-tisicjn Components en 
pensive. often hard -to find 
components for sate a l a 
fraction of their original cost 1 
You'll find every part you 
need - efther brand- n«w, 

□r removed from equipment 
1 RFE 3 in e^coMent condition 
Bui quantities are limited 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
i he thousands of items on 
display 

Open Mon SaT. h 9 - 5 



THERE'S HO RISK. 

Wiin EHjr Ml 90 d*y *arfinly, 
any Ewrc-Hase can tw *eTurn»d far 
any i-eason lw lull credit tv refund 



PC B300 HOME COMPUTER 

itihwiwF vpnnnn *il l*w Timifi 10001 




4- kin ..+ 1 I II H«* T^!' r i 
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ADAM COMPUTER KIT 

flaps printer & w P cattoriet} 




R. .1 I |. ... .1 - Ml* 1"l in .1 l.l . M 'tfll «■ r M Nli 

^.IMIU ’!■ i I ■.!.?' !■ Ill'll r l 1 +an* I . 

li.Kp-.H". h- -i. ■ fCp-% | iTk^I K| *■ 

, .IWtt i 1 III i’l .iJ ■! -1 « ■ || • . < J IMmw LI31 1 
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i.-,i..iv. - - . *n. ■; -i . ■! - . nr) t ,1-idhvj CP M 

n.i... h > * - Ihirr *74 Id 

...Mi $39.00 



3 /r . lOMh 
HARD DISK DRIVE 
dSM' CompelihleJ 




j i 



r rt* Ujmiiril b ‘ hjx j 

Tjru ||. t HTiiin-li -i | ■ m |i ^ ifi|.|* ■ ■ 1 1 v 
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12/24 
VDC 

MUFFIN _ 

TYPE 
FANS 

1 00 CFM ” 

0 W Cdfi tin i-ii.i. -ilBr! ■■ ' < h 

■'ij ar ■HhjLiir Aluminum houi 
j iij blue* Mil brrfnni) r ym» 

\ ' Thin: 5 plAilc lilddn wirfh 

Hi 10 *F. 
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ii#m^ai4i $19.95 tww 
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MF. Cuniffj. »CfiOC 24*4 501 
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PC 8300 
Accessories 

RAMPACK 

UPGRADES 

t 1 BR 

tTAim *10337 $9 95 

* 32 K 

I,,.. $19 95'. 

COLOR PACK 

A-'Yi Ab VHhi In *iM? rh~.ll Pf. P ICK’ 
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40 TPi (IBM Compel ! 

IIimiI.Ii. ..iib'ii ihi.il.-' ilniimi, l.ill 
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Vh V'r'i L ,,". 

ur'iiim $79.95 
2 ' $150 00 
96 TPI. OS Quftd OiSnsilv 

. : in jt 14(^1 1 
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240 CFM 

MAJOR 

FAN 




1 1 Si VAL I'll I V J .ill'tiR LDUi 
' ll ► ■ ' VCH.ITIH* l.*l fc* 

•>i'iLri|| m i..i«*i j;I.n“»-i £ ih>i' 
bU^h wirt*f«frthr!rtlarfi|ffi iJu 
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WATER CHEMICAL 
PUMP 




. « . 

fy f , ’P « fP.in-ipiv| Uvnu 

.ill. iiiil crhS R.iiiih !TO HPW fih 
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HI VOLUME 
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MICKEL CADMIUM 
□ CELLS - Dual Pack 
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AIR COMPRESSOR 
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VACUUM PUMP 
6 MOTOR 
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CQIWlPuTER GRADE 

power supply 
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EXPANSION KIT 
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* - 
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1 

1 
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id.in^ CaifipuiPf Adam haybuwi.1 
■WV $innrf CH^ Wl^ rn^T hM ** 
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r 90i0 $59 50 
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4 Twelve-print sockets wJJI fit hex and 
square nuts- However, they have a ten- 
dency to round off tight hexei. 



4-poiNrr 



fr-PQiNT 



locking- plier* the must common type is 
salt i under the Vfee-Grip trademark. 
Among nrnny other possible uscb, this 
tool can be damped tightly around a 
stripped bolt fur removal or il fan be 
used to hold |mrtfi in place for welding. 
Lineman's pliers with insulated bundles 
are useful for various electrical-system 
chores. Water-pump pliers offer nearly 
parallel jaws and lots of leverage. A 
second pair of long-nihse pliers can be 
shuF| jened for service on snap rings, or 
special snap-ring pliers arc available as 
well, Small side-cuUers ran he of upe 
when working with delicate compo- 
nents. HosMlamp pliers are grooved 
to grab the spring-type hose clamps 
that are standard equipment cm many 
cars. Wire strip|jers/terminal crimpers 
(not pictured) are very useful pliers 
with a row of split circles on the jaws for 
.stripping wires of various pmges and a 
special crimping area behind the jaw r s 
for attaching soldorleps win? terminate. 
Tin snips, available for cutting left- 
hand curves, right-hand curves and 
straight cuts, are a necessity if you're 
going to do serious bodywork. 

Screwdrivers 

For servicing today's car^, you'll need 
an assortment, of fkL-hlude and Phillips 
screwdrivers in various fijecs. You'll 
ruin a lot of Rerewhentte if you u?e the 
wTong-si^e driver. In addition to vari- 
ou^abed tips, you'll need snme variety 
in handle lengths. Cheap screwdrivers 
are not well suited to driving screwy so 
buy high-quality tools that will not 
distort the screw heads. 

For most cars you'll also need a 
couple uf Tors-atyle screwdrivers dis- 
tinguished by their 6-pdnt drives. On 
some cars, you r ll need this type of 
screwdriver to replace a headlight bulb 
or seatbelt housing. 

Our favorite screwdriver is a high- 
quality. flexible-shaft ratchet job with 
interchangeable hits of tool steel. The 
extra bits fit lu the handle, and are 




Take Our 

High-Performance 
Compact For A Spin. 



Il gives you everyth ing a high-perfi irmance 
compact should: abundant power, smooth 
handling, superior maneuverability — 
you ran even shift injn reverse. And it’s 
almost impossible to Mall. 

A Bosch Mighty- Midget* variable 
speed reversing drill is the one tool you 
need lo lake oil every drilling job around 
yam home. 

Its unique permanent magnet 
motor puts out far more hole -drilling 
torque than the wound field coils of reg- 
ular drills. More torque nol only makes 
drilling easier for you, il requires less 
gcaring-dnvm. So all dial power ran come 
in a compact, light-weight, easy- to- handle 
package, And heavy-duty armature wind- 
ings let you push your Mighty-Midget 
drill hard — without the worry of burning 
it out. 



Of course, a V F or V Mighty- 
Midget drill will do a lot more than drill 
holes For you. Add Bosch are pjaories to 
grind, sand, drive screws, strip paint, even 
ware- brush rust 

Get professional quality perfor- 
mance and the value of a Mighty-Midget 
drilJ h from Busch. Ask for them where 
pro lools are sold— see the Yellow Images 
under ta laol5 — Electric” for your nearest 
Bosch Power Tool Distribulor, He can lei 
you test- drive other Bosch Took* too: 
zanders* routers, s &ws and lots more to 
complete your (Xjwer tool line-up. 

© BOSCH 

Ji Quality You Can Hold On 7b." 



C t®? Itobm Ltoach J\mh Iml 1 ^rptHirirm 
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MAKE YOUR CARS 
ENGINE WORK BETTER- _ 
LAST LONGER- W/TE Tuloil * 



SPECIAL: 

THREE 
FOR 
TWO' 
FFER 




- you’ll spend less to 
run the car you now own. 

Here's How Patented Tufoii Techno loaf esinj 
PTFE increases engine life . . . dons much more! 

Hdw? By drarriilically reducing your engirife's. miernai ITiciNxi and 
opEra rmg temperature New yDL- can gel much longer !iie iron yw* car i 
engine and save iwnsfred! on £as. Many Tufail cuslomers are 
reporting astonishing pertarmuKe results! 

JUST WHAT IS T1HML7 
m HU W DOES IT WORK? 

TUFOIL 15 an carting formula el synlhelic and mineral oils— 
combined with Mel ion modifier! and panicle! ol PTFE— the 
5lipperie5l subslance known la man. CwnmonJy called Teflon or 
Fluttv its parities are so small they'll pass, right through 
ytw Oil litter— la lenn a protectrve coaling over all your 
engine part! TUFOfL will mix wiltv and improve the 
pertormairtce of any motor a»l you are presently using 
Cultmg jiictitfi to Iks owes? level ol any known lubricant! 

The U S. National Bureau of Standards tested TUFOIL on 

their 4-ball lester and found il hits a surlace friction ol DEL 

The published value 1« Tsllon is. .04 so TUFOIL is testing 
slipperier than Teflon! 

Tuloil® technology work* . . - here's more proof! 







. . .that Tufoii® is 
better than other 
lubricants. . .the list 
keeps growing. 



'£»*&** 

•ffis 



1 ftud IeH tar ttm Nalwwul Bihrsl it SUrftidS. 

2 Srt a £ tea 3 n&rtoef ol Ivfrgn paiwn hdrt ten a#jnk£ m Fhiirwcs 

Iqi TVW Mmn no perc^ng 

1 Independcnr libaiaifl) mis MYautfwHji ilw mu-i i ■ -|i and iProug'uui int 
kw\4 hjwi [Mnifln Tirteik cliir* pi ntfiing ^jut «f-j flnfliw OP WllBT 
ETTHM^ EODlST 

4 In Ear-adi pramm frssli UK* 1 &Jf mpfpwminr r ow unwind? 

carting im ;,v-. umj dmei bm ins wilh r L |'oir iu«i iftriipl 

% In Auirralia ai |lw IfrWsilv qf hw Souft Waits r«Br|B(J 

iijfti smogs Dl up Ip 

6 In Israel icefllislt « tfVi Tedwicn R***rtfi JnsJilpli toijnJ W a rslr 
rt-c hfirorfl rcr HxrcJimg A«n *™ng Safe luef iu (*\\. 

7 III TtrJZ SUfliGftl^ enjiiei i ooi 10 fun*] iuur.il pas an> Idling m:ri 
P»n haic? il Ipffl ^nd mvng wotff SUfl^fiyS ^ lutUM" H 

used 

fl In Nn V(rt Stete. ihe nurrlpiaacn mpiw ai a m&fCr P 1 IW 

laciu'Er repente n-plarh Browne 1 utter! l'i iut«s m^hr Wt a doubted 
when IeAhI 1 a iuk? 

} Mm and ntm much ijpga'-^en:-. and iMmu ifcirtii Ait uwufrfig 10 fu- 
loir !L> Hot B^me vtii arti ^1 Inr Izutei Fridimte^ slai-fs 
1 0 -ad mpiy cusionuts mil ut li^ar girts. Bsiomshre] KTipwawfift 

10 Ihfeii fite^ta -Qw Ttie iile dl pm Ctl, Ihre eisnlilE mte hluiuiAPl 
dailan. uoid ard lau. ^ Hinjunds Pi oiIq rrilet; 




Harm Mectiinix iiys . 1 Oia FTFE Hjditlvt TUFOIL. His 
undergane lin Id tests and lui sciBdiflc evidence backing 
Its clilms. lor utler cold weithu starling and improved 
lubrtcillen and fuel eceoamy. Others to net." 

T ula 1 1 Turns your molar oil into a super lubrlcmL 
protecting ell lilernil engine peris. 



Moat eefliifl vtter ind damage twcuri during inning. 
Tills Is where Tiriil I mikes • q-ipenilc dllference. 

Driving causes only a small percentage of 
the wear on your car's engine: much occurs 
during starting— that crucial oil-toss' period 
beiore your oil has circulated sufltciently lo 
mrk. Wilh Tufoii, internal engine parts are 
protected even while ihe rest ol your car's oil 
is slial settled dawn in the Sump 

Titoil pralKis year in|lni besi. Ik 1 * the nan inphia- 
li cattd nfllne lyhrlaM nu towinpsi lor your cir 

You'll feel your car respond belter, si art 
quicker, accelerate faster, climb giades more 
Easily, idle smoother and you'll nolice the 
results Ihe firsl lime you use it Tufoii is Ihe 
next besl thing to engine insurance! 

In iWf wudter. IhrauQhiiul Mr loiln pirtirminn 

renfi. iralMU wllh Intel I rvm uiiar. 

Tulwl's remarkable Inti Ion reduce formula will keep 
your engine temperaiure lower io preveni o-verheitirg 



Hue wflirtnr when you shul yaur $ngm« down 
on a hoi summer da y, particularly afier a litfnpike 
run, it's ollen hard to start tint parts exppno 
pmth logeiher TU FOIL'S super low Irtctiw helps 
you gel poing easier. CdM wulkf puts a Oig strain 
do you? batlery and starling molt? Roceni Cana- 
dian government and ntopimfenl lab lest! in Mich’ 
igan verily »mpfavemenl$ when TUFOIL is used. 
Crank- np speed for gas eogines improved 6 1 % 
diEssels 9 .S% and a 5 % luol saviogs loe. Six 
U.S. patents so far' Maka wnit^and summer driv- 
ing easier 

tfty AN S QZ. BOTTLE QF TUFOIL 

m 30 PAVS or moo miles 

ill ye«'re noi sallied, simply send u! procl el 
purchase wilh a note and well refund your 
money immediaidy— no questions asked 
Send for Tufoif coday and prove Lo youfsell 
me amazing increase in your cal's pert ormanoe 
Fill in ttw coupon Coday. Or call TOLL-FREE 

1-800-922-0075, 

/fa Htw Jtftry. alt 2818251 P iQ.j 



SEND FOR FREE BROCHURE — 30 ANSWERS TO TUFOIL QUESTIONS! 



SPECIAL 

THREE FOR TWO OFFER 

We warned to say "Thank You" to our old 
TUFOIL customers Here's the best way we 
know tiow 

Just check the box and mail in your order for 
2 8 oz. bottles. Well send you one free. 

I'm an ol d Til FO ( L customer and 
D love it! Please send one free 
bottle wilh my order for two, 



m 



FLUON* j r#fl T M nl kip y 5 Pww* M* « 221.173 

TEFLON- -m. T M ^ -&uPprf U 5 P«tT£ to. 3 333 MO 

TUKNL" urug ^ M. ^ Dr*^ Pjamiuuid 

y & PtMPt to. i 2M JIM mhd M-Uru 

t FuXftAUlCS INC 



rush my TuJoil ardor 

O ONES or bottle irt#tonec^1or 
S 1 4- 5D shipping and 

handling] Se-e money tF&ck 

guwvUAt 

TWO 9 ei. bficitas . i itat t wa cars 
lor S£b DO *4.00 shippflig 

arm handle fAAVE IGJM. 



Special Offer 



Aher y^u tt tested TUFOIL, and like n. 
buy a gallon of t Uf OIL to sharo wiiti 
your inendsA save SISt*fL 
□ ONE -GALLON irMlIficamfor 
S 1 25 00 | plus |6 DO dipping 
■and handling. 

nvp tee IH Pf UJ|[S 



F Fluo ramies, Inc. 

103 Pleasant Avenue 
Upper Saddle FL-ver. N.j D745B 

Wy chock or stiwjv WDer lor S '3 ondDsetf 

Chjrge my credit n-Ei-'d 

: J intiijwi HI MasterCard □ Itea 

Cwn Mi 

Exp n.-tfn 

Siflftaluie 

fcm# „ 

*dilr«3 
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wrenches with 

sparkplug sockets fit cramped engines. 

available in every size and style you 
might need. Angle ^rewd rivers* with a 
Lip mounted perpendicular tu the shaft, 
are useful hr screws that can't be 
readied with anything else. 

Socket tools 

Square-drive tools are probably the 
mort important for someone who in- 
tends to service automobiles. To begin r 
yoifll need both %- in. -drive and l 4-i]i.- 
drive ratchets and breaker bars (Fig. 
S), at least one short and one long 
extension for each drive and a complete 
set of standard ssickets for each. If your 
car is fully metric, you may want to 
purchase just meLrie sockets at first. If 
your car includes both metric and inch 



sizes, you'll need a set of each. 

Yen'll need a Sparkplug socket of 
either t: Virin, or^JHn, eke. Don't just 
use a deep socket for this purpose. 
Sparkplug sockets have a special rub- 
ber insert to hold the insulator, helping 
prevent breakage while giving you a 
means to lil'L the plug away from the 
engine without dropping it. 

A torque wrench is also a necessity, 
as it should be used for everything from 
installing wheels to tightening cylinder 
head or manifold bolts. The most com- 
mon ami least expensive type has a 
pointer attached to the drive head that 
rests against a scale near the handle. 
More expensive types replace the scale 
and pointer with a dial, A style used by 
many mechanics had a rotating handle 
with u scale of torque figures on the 
tool. You dial do the torque figure you 
want by turning the handle. Then* 
when you tighten the bolt, the wrench 
will dick to signal you when you reach 
the specified figure. 

Eventually, you’ll want to add utib 
versa! joints* w hich can be fitted at the 
end of an extension; speed handles; T- 
handles; additional extensions; and a V r 
im ratchet, extension and screwdriver 
ham I le for smaller capsere ws . Ad a] rters 
that allow the use of %-h \. -drive sock- 
ets on 4- in. -drive ratchets (or various 
other combinations) can also lie handy 
at times. You'll want to expand your 
socket set to include hex or Allen drive 




CWSmiBUTOf? CLAMP WRENCHES 



COMBrNATIQN 

WRENCHES 



RATCHETING ^ 

OBSTRUCTION BOX QP€N-£NO U/RENCHES 
WRENCHES WRENCHES 



BO* WRENCHES 



ADJUSTABLE WHEN CH£S 



* Use adjustable witfKhcs As A last resort — they "rt hard on bath the bolt head andybur 
knuckles. Use the box wrenches whenever you ten for the same reason. 



30 Ways to Kelp 
You Qualify for 
the Job You Want 




free facts about Carter 

Oiplgrrus and Degrees 

Mow gl home in your Spare 
lime. wKbQUt eny previous, 
experience, you can train 
lar a money-making career 
.even gpi 3 Specialized 

AssocieCe Degree. Cals or 
send for free information on the career fteld thal 
mleresla you most and howto tram Pom. 

1-800-228-5300 . 

CALL AJIY7WE— 21 hfcifi I dh 'WtMti | 
N& «Sl m m ^iHsruii v^l 

— - OH MAIL CmiMti TODAY— — - 

Intern alian si Ccrrespordence- Schools 

iihiJ oept. p^g,57, 




Sand Iree 'acis on "c* I can study al hone Per lha 
career i have chosen |Sfc obligat-on No salesman 
will visit. CHiECK ONf UMEH ON ft 

ASSOCIATE l w tmiffll A55KIATI IN SPKIAUZES 
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PREVENTIVE MAINTENANCE 

Every roof rises and falls with every 
gust ol wind up to 7/8ths of an inch 
cracking seals and caulking causing 
serious damage 

Just slip a lifetime Black Max vent 
shield Over it and forget rL Available -at 
substantial suppliers. 

IP no local supplier is available, mail 
order direct- 14. 95 each. 



* Endorsed by many 
Insurance Companies 

* Guaranteed for 20 years 



Also available with a SEARS 
installed rod within the Detroit 
Region in Michigan, N. Ohio and N. 
Indiana. 

Neveoe Inc. (313) 399-7977 

904 E 11 Mile Ftd Royal Oak, Ml 4-0067 

HY-C Company, Inc. (314) 241-1214 

2107 North 14th Sc . St. Louis. MO 031OT 
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THREE WIPING 
BIGES INSTEAD 
OF ONE! 



1 

2 Cleaning 3 stjueegee 
Edge 



The first edge 
removes the bulk of 

water or winter snam. 

* Tfte second edge mums bugs, 
read film, dirt 

• the (flirt edge squeegees Hre glass 

mmms:. 

We guarantee Tripledge Wiper Blades 
tor As long as you own your car! 1 No 
other wipe* blade can olfer this guaran- 
tee. If you are noi completely sahslied 
you gel your money bach. 

nnnnnnnnnnAAAAA rt ^ 00o ^Q D g^Q 0 g 0 Q 



THE WORLD'S FIRST SYNTHETIC WIPER. 

Tri pledge blades are made Irtrni DuPont 
Nordeh%ie same malerial used in 50,000 
mile radial tirsu*. Tripieuge wipe*? wiN never 
fear, crack, spill, rot. dry oul or strck. Ho^ 
aflected by ice, snow, blazing sun, smog or 
road chemicals. 

EASY. DtMHDURSELF INSTALLATION. 

Includes 2 complete units: High Quality Black 
Metal Superstructures compete with Triptadge 
Li teti me Wipers. They snap on in seconds. 

CUSTOM FIT for virtually every U.5. and 
import car, van or truck 

CALL TOLL-FREE 1-800-847-0653 

W raajtfamapJaasg call l-?'S-63d--9Q{>a Lit Mfr^SChBUL.mfinuv nrUDr up card cunbar ind viDuiban F^P'lj 

[Sate Dl fQm Van fir MasterCard C-nJtirt cflFCf nyrntWC i handted W *t1 dnct SMUrify l^^ll Nilfan 

THIPLEDCE WIPER COUP, Depl. 9244 31 Bi Tucker Road. QentfEftfn. PA 19G2D 



AIR -FLO DESIGN. Blades won' t lift in 

high winds, high speeds. 5 claws grip 
firmly, distribute pressure evenly, 

PATENTED DESIGN. 

Protected by LI S. Patent *473919. 

PRICE PER PAIR ONLY 

$| 295 ~ 

■ M mar frT tir. 



□ YE S| Send me pair of Tri pledge 

Lifetime Wipers— the only wiper GUARANTEED 
for the life of your car. 



Name . 



Address . 



. State . 



tpr s 12 % 

2pr.SZ3.90SaveXZ.0D 

3 pc 134.95 Save S4.0D 

4 pr. *45.90 SaveS6.Q0 

iSmgiL- aiddLS |6 .SO ua ) 
Shipps Si 91 If si pAii 
iShuxir^ 2nd, 3rd. 5 4th pair, 
only Si.QO each) 

Amt. Enclosed: 
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sockets, socket* for large slotted 
screws, deep-well sockets, universal 
joint '"swivel" srx h kets, and V r in. -drive 
sockets, all in both inch and metric 
sizes. 

You'll also want to supplement your 
standard 12-puiiit sockets with some 8-, 
fi- and 4-point socket* (Fig. 41 Sis- 
point sockets sire needed when you 
have lo loosen a bolt with rounded 
comers where the 12-point might slip. 
Dur %-\n , -drive deep-well sockets arc 
of the tvpoint type. Thick- wall H-]>oint 
flockets (usually black fur identification) 
are available fur use with impact 
wrenches. Eight- and 1 -point sockets 
Hre fur removal nf square plug*. If you 
have the tf-pointers, you realty don't 
need the fours. 




If you can't reach the sparkplugs on 
your engine with a conventional plug 
socket, extension and ratchet, you may 
need either a swivel- head plug socket 
ora "vdrive ratchet with a jointed band 
Unit nail be ratified to ;i different angle 
in respect to its handle (Fig. 5). 

Wrenches 

A basic set of combination wrenches 
— bos at one end ami open end on the 
other (Fig. 6> — -will get you started in 
this department. Use a box wrench 
when you don K t have clearance for a 
socket. Open-end wrenches are really 
only suited to running down a b-ult ur 
taking it out, as they slip quite easily, 
ruining both the bolt-head and your 
knuckles. 

Fig. T s-hoivs haw nn open-end 
wrench should be used, handle angled 
away from the direction of rota Li on, 
Onuc the bolt is rotated, ihv wrench is 
slipped uff r slid around in a counter- 
clockwise direction and reinsert^!. 
Once you're practiced this technique, 
an open-end can be used to turn a bolt 
very quickly. When loosening a fasten- 
er with a combination wrench, break it 
loose with the box end* then flip the 
wrench around and run out the bolt 
with the open end. 

Once you have a basic wrench set, 
you'll want to expand with some other 
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Your guide to every 
thing that's new In elec- 
tronics, computers end technical 
education. Over 400 items. D i sc over 
fascinating frits to bui Id, enjoy and learn 
with, as well as assembled high tech products 
(or home, business and hobby 



Get 

famous High Tech Catalog 



Heath Company 

Dept. 017-534 

Benton Harbor. Michigan 49022 



MAIL COUPON TODAY and receive the latest 
I seue of the Heafhkit Catalog tree of charge 



Name 



Arties* 



Stale 



Ck7G30R3 



— Heathkif 

Heath 

Company 

A i-ybaJdiHTy ol Zenith Eltrfrsnlci Corporation 





DATSUN * SAAB • MERCEDES BENZ * FORD • MERCUW* • CHEVY • DATSUN 



PSSSSSSST!!! 

SEE the Moot Affordable 




m itn tttijrtt of yMr wiktuuj 
r rn#i vi>u f.flri «?IiibIIk AFfOfiO IQ 



Helicopter in the World! 

ON VIDEO!! 



J’eiVl inragm® youraeH 

h*liCijp1e- , ‘ A. hphcoplpi ift#l y&u -can Al 

OWN and FLY* Tne ^ » norahJlrartirY m ■*§- 

i'l in<xirpM:.1A!ing Afcli* fll IhE Aft l«lurrE lound l-^li- 
uopinrH coding ID Ffiur-i 1 * il v i* M 4+11 r*un 

In® r>“iif at □ luKurv uptirln «Mf' Fnni f.ui morn 1 Ordnr cur 
updibpd infaritiftlior rwr*flf or ' T«F kxLC EXPERIENCE 
lAIrf" Il s-Afl jliiixi Pilkrtf hour lonq pioduCl'D^ 

KVim inlarmAlicm rducE^un im^C " tJii Jvinin-yi Ktfiage ®rd 

hrghl- manauiwn- akjrvy wi|n A irfiund Irao 1 

In Dur bMirtiruH? illifWAWd mr-wmaiitin p,T^*.cl you" hnd 
an |inq *ubl i-rtifir tirochuf® x ilr-? hv a'*p d*S£ti|HiGn 
til inr- Roinr'ftBv firagr-arr i-ytw drE^iivu^ ^ In Id oni wall 
poilnra, pricing dMdrfl M>4 R fipW-ai A1 ImI vaur 

iPc-'djpin krlic^mrll ividfli yemr Vlri» Tapi nr 
IrelormrikH" P*tk*l r-Uv' 
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CradiECard Cuabomra-re O^r FftGlItg* 
OAU TOLL FREE NOW! 

U 5 {Alaska. HawnMnd IhS YlffliniilarnHi 

i .iaous-eosa. opwitor m t e 6aa-MS9> 

CNArgmn MC Visa. Am £1 . t*p Dwt 



Send me the Mima chec^d bvlgv- 
ViUfH> »p#i available cirfirwiaa 

1 MG UK VIDEO TAPS 1 |«FCWP*TIOMPIta. 

SpMilyi VH& BfU 

YidSO Tap? Onljf 

lni|i>fm*1iDn ^-ackagc Oily Jl? DO 

Anrdnn rfiaitenii add *A#f* 1u 
«;OkW teas tirrinrs add 1 10 00 pOQi-iftrl 

i«u£ ■ 

HL.JS OCCUP — 

ADDHEiLi . 

CUV STATE 2FP 

ROTOR WAV AIRCRAFT INC, ?PU5 



7411 W Golvnton. Deifi 7 PM 5 . Cninolwr. Al BSJifi 
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MCTOflY REPLACEMENT | 
TURBOCHARGERS 



UP TO 55% BELOW FACTORY LIST 
(Exchange) 

NEW Ofl REBUILT 

ALSO AVAILABLE: 
REPLACEMENT CARTRIDGES 

Btdun.y Housing Bsarin-gd 
Seals and Flolaticm Pans 

REBUILD KITS 

Bbariiv^ ■ Seakn * Ga*k«to 

HOP UP KITS 

Beast Regular * Wmtr Injection 
Boast Gauge 

INTERCOOLER KITS 

rntsrcoaPflT ■ Favr Silicone lurtxo Hoass 

DEALER INQUIRIES WELCOMED 

N^t I*g 4 l | Q* fin Ip gr u 5* on *ny pollution- 
COnttOilfid nuioi vbhiClD in Califgrni^ 

CATALOG AVAILABLE, SENO J3.00 TO: 



TURBO CITY INC. 

1201 W Kalello Dept PM 
P.O Box 6010 * Orange CA 9266? 

<714) 639-4933 
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pet" wrench for any double- nutted bolt 
or stud or in tight sjxita. 

Ycm'll aLso want tubing wrenches 
(not pictured) which are like a 6-point 
open-end with one side missing. Once 
slipped over a tube, the five remaining 
points of the wrench can 1 nosen the soft- 
niit on the end of the tube without 
rounding it off. Special L-shaped bos 
wrenches that can be driven with a 
ratchet are available Fnr loqacning 
hard-to-reach distributor clamp bolts. 

You might be better off without ad- 
justable crescent wrenches, as these 
tools are most likely to round-off a 
hcxhead r Rut U r ? good to have a couple 
of them around in different sfees for 
those times when you have to turn a 
simple-to-reach, not- very-tight bolt r 
the KLifie of which you arc not sure, 






Hammers 

Hammers must be used with great 
restraint when working on a complicat- 
ed machine like an automobile. Rut you 
will need one from time to time (Fig. -8), 
Begin with a bsill-pcen for tapping your 
drift or making a center-punch mark* 
and supplement it with a rubber mallet 
for banging things into position. Even- 
tually, you'll want to add a brass ham- 
mer for driving lu^ into hubs and 
similar tasks. A plastic-head hammer is 
useful for dislodging somewhat delicate 
parts. Finally, you'll want a good hand 
sledge to drive a large chisel into a large 
rusty nut. 

You'll wont to have some chisels, 
punches and drifts that you can hit with 
your hammers. If you work on cars 
regularly, you’ll undoubtedly have t« 
chisel Hpff a runted nut or bolt before 
long, probably on a shock absorber. 
Drifts are used tor removing pins from 
shafts, studs or hubs. A center punch is 
necessary 1 to provide a spot to stari a 
drill bit in steel or aluminum. 

You'll need only a couple of files at 
first. A small ignition-point File is good 



GFAR PULtER 



BALL-JOINT SPRE ADEPf 



8 If you re looking for a claw hammer* It 
belongs In me woodiftop. not the garage. 

types. Those that have a box on both 
ends generally have a greater offset 
than the combos, nuiking them useful 
for certain problem areas. Both box and 
open-end wrenches are available in a 
variety of lengths You’ll also find box 
wrenches sha|>ed like a crescent for 
inaccessible bolts, box wrenches that 
ratchet, and sockets attached to a han- 
dle with an upen-end opposite. We fre- 
quently use a very thin open-end u ta|r 



9 Don t even think of prying off ^ 
pulley or harmonic balancer with 
a screwdriver— use a puller. Nut 
splitter li great for exhaust nuts. 
Ball-joint tool Is affectionately 
known as a "pickle fork," 



GEAR PULLER 



NUT SPLITTFR 









The PRO 520e 

When the End of the Road is just the Beginning. 
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High Performance ( bmmunicadons, The Pro Series by Uniden. 

the oLnifwny that kmi. the world in rttiu Styled to compliment ndier mobile audio Li|uifv 
itcabcins tech™ 4t a mes the next logical merit, die ftu series tenders all other CBs c ibdete. 

id evolution cf the CJJ radio, the I\p Ewies fioni die fcatlic pocked FRO S^Oe to tlie Sul- 
len. harylhcki there is no better t Titians Hund Radio on 

Uniden line oi Omens PunJ Radio Thins- the market tixtay. 

s die mf*iT extensive in the industry today. Uniden Pit> Series, li new general* in nf radio 

; todays lifestyle with die latest audio tet- transceivers to enaute dial Minn you're «ut t yaute 
jdse engineering and a mtemp rvuv styling. never i ur of & rich. 
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for cleaning up sparkplugs or evfm re^ 
pairing the threads on a small .screw, 
One medium-size flat file will also come 
in handy for smoothing rough edges or 
flattening slightly distorted surfaces. 
Later, you'll want to add a rat tail for 
smoothing out holes ant) a 3-sided file 
for getting into comers. A hacksaw and 
a couple of high-quality, fine-tooth 
blades will come in handy if yon have to 
shorten a bolt or fabricate a bracket. 

An assortment of tool-steel high- 
quality drill bits and a '4rin, or : Kr in- 
chuck electric drill is also neoepsaiy, 

Pullen and pfuckers 

Hub pullers, nnt splitters, gear pullers, 
pickle forks and other devices uf this ilk 
probably won't be purchased until you 
need them. Sooner or Later you will 
undoubtedly want them, however. 

A good 3- pronged gear puller ( Fig. 9) 
can be used for removing a variety of 
hubs and gears. This tool is available in 
several sizes Lu suit various applica- 
tions, A puller with inlets through which 
bolts can be inserted is useful for re- 
moving any type of hub with threaded 
holes, such as a steering wheel hub or 
engine damper pulley. Various other 
pullers, including slide-hammer devices 
for remove! of rear-drive axles, are also 
available. Some of them can be rented 
for one-time use. 



A uut splitter Is a good substitute for 
a chisel when ymi have to remove a 
runted nut. A ball-joint spreader and 
rod-end separator, commonly known as 
pickle forks, are necessary for suspen- 
jsion-system work. The ball-joint 
spreader has the wider slot between its 
prongs. 

Oil change and lube tools 

An oil filter wrench is, of course, an 
absolute necessity for any driveway 
mechanic. Before you buy, make sure 
you get one that will work on your car, 
as there are numerous types available 
(Fig. 10), 

Must of the long-handled metaLbund 
jobs work great where there's room for 
thorn, but on most cars there isn't. The 
best of these are adjustable for differ 
ent type filters. 

A handy oil filter wrench is the type 
that has a aturtfy nylon atrap attached 
to a piece of square tubing with a l 44tl 
hole down the center. The strap is 
plated over the filter and the tubing is 
rotated counterclockwise until the 
strap snugy up. Then a V^in. square 
drive extension and ratchet are used to 
continue rotating the tubing until the 
filter is looGfcrted. 

In addition to a filter wrench. ynuTI 
want an oil-can spout, if you can't get nil 
in plastic bottles with built-in spouts. 



Precision fools 

Every home mechanic should have at 
least a good pair nf vernier calipers for 
determining the size uf pins, bolts and 
other similar items as well as a set of 
feeler gauges and u wire gauge for 
checking sparkplugs. If you're going lo 
rebuild engines, youll need much more, 
including micrometers, snap gauges, a 
dial indicator and magnetic base, a 
depth micrometer, and — ideally — a 
dial- bore gauge. A good ring compres- 
sor wifi also he needed for engine work. 
The best type ls a tapered sleeve for 
each bore size. If you plan on assem- 
bling cylinder heads, y mi'll need a 
valve-spring compressor. 

The dial indicator and magnetic base 
are probably worth having even if you 
never touch the inside nf an engine m it 
is useful for gauging a lot of different 
things, such as hall-joint wear and even 
wheel-bearing ai|juHtment- 

Other good Stuff 

Sooner or later you'll want to invest in a 
battery charger. A email, 10-amp job 
can bring a partially discharged battery 
to full charge in a few hours. You'll need 
at least a !>amp mudel for decent per- 
formance. In addition, youll need a 
battery post and terminal cleaning IoqL 
You can use a knife for this jab p hut the 
special cleaning tool is inexpensive and 




u 



1 If YOUR VEHICLE’S performance 
NEEDS A BOOST, I’D SUGGEST 

EDELBROCK. Spring is the rime for car care. 

This time go a step beyond your usual tune up. Go after the 
added power and better mileage you W always wanted. 
Go for an Edetbrock Performer intake manifold 
Swapping your stock manifold for an Edelbrock 
manifold is a simple bolt-on conversion. Performer 
manifolds are perfect for most kinds of daily driving , 
off-rmdlng and towing. They’re stock replacements 
that work in the street rpm range, off-idle to 5500 
rpm, where your engine spends most of its time! 
I've been telling my customers about Edelbrock 
l put one on my Suburban, The manifold gives 
my engine power to accelerate when it’s towing. 
It climbs hills willingly now in 3rd gear with pedal 
to spare. I like the mileage it's getting too, / just 
added Edelbrock s dyno- matched Performer- Plus 
camshaft. Works even better! So this spring step up to 
better performance with Edelbrock . " 
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OVER 20,000 SOLD! 




New Stitch Welder Tames 
Sheetmetal Distortion 



Our Customers Write: 

"Before bn \'in# t'Oto Stitch Welder l was ready 
jo throw my ctcctric udder ot the (rash. No 
ft toller fom 1 Hurd i (lied die dm ps l r tliM not frt' 
set fow enough to pmcvt burning hoiw in (he 
shirtmctid f now ho jv a ttwtbk* piece of 
equipment thanks fa your She h Holder/' 

J r M'nxhf. Amu 



Featured in 
Hoi Rod. 

Frhruar\\ f#86 



Simplifies Home Bodywork 

Wish a little practice anyone can weld 
automotive stoecitietal with virtually no 
distortion or bum-through. The Stitch Welder 
makes it easy to run a continuous weld bead 
on quaiicr panels, body patches, lloor boards, 
etc If you’ve ever tried arc welding body 
panels you know 1 the high amperage output 
plays havoc on thin gauge metal. Our new 
Slitdi Welder controls amperage to produce 
professional, uniform welds similar to those 
made by expensive wire-fed MIG machine 

Special Circuits Control 
Arc Welding 

By directing the arc welder's current through a 
copper wound solenoid and diode the Stitch 
Welder creates a unique pulsing action. This 
pulsed, current produces an easy-lo-conlml arc 
necessary for dean, uniform weld beads on 
shoetimctaJ. There are no buttons or triggers 
the pulsing action is automatic! Ail you do is 
guide the electrode. 

Wtlding with [he Sticrii Wfclder is faster and 
easier than conventional suck welding. The 
art’s sell-blaning, so there's less chance of nod 
Slicking, Once you strike an air lay [he rod tin 
the mctaJ and let the machine do the work. 
Afler some practice youll produce welds 
requiring Little grinding or filling. Remember, 
as with any welding loot the Stilcb Welder 
requires practice to produce good results. 

We' ve included complete detailed uttniotions. 



Attaches to Any AX. Welder 

The Stilcb Welder's five-foot power cord 
attaches to the electrode holder on any A.C. 
arc welder (must run ai SO amps or less}. Uses 
standard arc welding rods up to 3/32^ and 
will weld down to 22 gauge steel and stainless. 
The tool body is cast aluminum with a vinyl 
insulated grip for positive; control . Electrodes 
held with a set screw and can he easily 
replaced. Tool designed for years of trouble- 
free service ALWAYS USE PROPER 
SAFETY PRECAUTIONS WITH ANY 
WELDING EQUIPMENT 

30 Day Shop Trial 

Try the Stitch Wfclider for 30 days in your 
shop or garage. If you ire not completely 
sfKisficd. simply return it for u full refund. 
Order your Stitch Welder now For a head sun 
on body work projects. The Stitch Wilder is 
only 159,00 plus shipping. Available only 
through Eastwood. 

TO ORDER CALL TOLL FREE: 

1 - 800 - 345-1178 



For fastest service call lolMree TB0(T345- 
1 178 fin PA. 2 1 5-644-4412) and charge your 
Stitch Welder lo Visa, MasterCard, or C O D 
(S2.7? additional fee on C.O.D.) Mail orders 
use coupon. * iw n* leOuu on*? 



%90A£wQ0d 
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J □ Send me P4.1<i9 Srii^h Welder 



m 159,04 plus. S4.95 shipping 4 Imnciling 

1 □ *4372 Arc Welding Ktxls l3^gncd far 
; Sheil mcui I 2mm dia . special f \m . 3 lh. pkg 
' rappros. I20mds)— S9.95 

1 □ Send Frw KO Page Tool Catalog 

| □ Check Enclosed DC O D (S2.J51 

J □ VISA □ MuleiCanJ 

j fird i 

] ExpirinkMi OiLr 

J Stmc 

J AddrtH 

1 Cil > 

I Suic Zip 

[ I 1 * KcvHk niv AilU fa ■ Sih> ra i 

[ The Eastwood Company 

i 1*7 Pennsylvania Avenue 

j Urn 296 

I Mai vent PA 19*55 

L j 






docs si hotter job. You'll need a timing 
light Eo perform tuncupa, If you're will- 
ing to suffer, you can use the cheap kind 
that attaches only to the plug wire. A 
power timing Sight, which provides 
much more illumination and is immea- 
surably easier to use, costs about three 
limes as much. 

And you can't get by without a minia- 
ture analyzer, which includes a tachom- 
eter, ohm meter, voltmeter, ammeter 
and dwell meter. Use it for tuneups, 
charging'system troubleshooting, gen- 
eral dectrical-system tmubleahooling, 
and a wide variety of other jobs. 

A good set of taps and dies is expen- 



sive but necessary when you have to 
straighten out the threads on a mangled 
bolt or dean the threads ill a rusty 
cylinder block. Finally, don't forget to 
be nice lo your tools. You don't have La 

get into public display* of affection, hut 
you should wipe off the grease each 
time you use one. And you should have 
an organizational plan for keeping ev- 
erything in its place, whether you have 
a 12-drawer top-and-bottom too! chest 
or a 2-drawer mini toolbox. Knowing 
where something L5 when you need it 
can cut your creeper time in half. Jt also 
makes it easier to tell when something 
is missing. 1M 



f "he DEPEN DABLES.^ 

Sharp turns or penile lurns: ptg bumps Oj litlte bumps; you can depend 
an KYB Gas Shocks to lake them all in stride mile alter mile after mile 

So jo*n the demanding drivers in over 60 countries who depend on the 
quick response. e*eeolional control and work! renowned quality oi KYB 
Shock Absorbers 

You'll drive wilh mare confidence" You'll find driving is more fun< 

J uSl Choose Ihg shock Ihst 5 -right Far you 
■ KYB Gps-a-just— ihe high-pressuie gas shocks lor unsurpassed 
road control, or 



* KYB GR-2 — ih@ low-iTtosure gas snooks for riding comfort you can 
leel at a price you won't even in a compact or mid -size car. 







METAL flAMD 



1 0 Get the filter wrench rhat f Its your car. 
Pour spout Is optional nowaday!. 



iNV LQM STRAP 



pqu* sratrt 



CAP AND SPRING 
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Save Gas, Save Engine with “POLY” 



The following introduces one of the 
most fully tested und proven gas saving, 
frjctu>n-rvduci ng engine treatments ever 
to reach the market! 

The Secret fs “Poly" 

“Ftoly" is short for polytelrafluoroethy lene 
(TFE), the slipperiest substance known to 
man. [1981 ti nines* Book of World Rec- 
ords). Pctro Ion Corporation, makers of 
Slick 50, invented a way to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oiE and 
engine to last Longer. . . plus it reduces 
metal wear, defraying cosily overhauls. 

Years of Testing and Use 
Have Proved It THiel 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and mu on the road: 

The M arch/Apr il 1982. p. 35 issue of 
"Consumer Digest" magazine stated, 
" Slick 50 does reduce engine heat ami ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon ." 

One of Ihc country’s most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence, “We actually expected the Petro- 
lon Slick 50 TFE Resin coaling to also be 
removed, but later found ii was still there"' 

"Dune Buggies & Hot VTfite” magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. "Wc can indeed 
say scientifically that Slick 50 docs work, 
and that it does reduce engine wear? , . . for 
the price of one treatment when compared 
to engine rebuild, we feel that you'd be 
money ahead using Slick 50." 

The Federal Aviation Ad miiiLstratkm has 
folly accepted a similar product for aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
ff.A.ft. #33.49), This FXA endurance test 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
leading south western university slated, 
41 Slick 50 does increase horsepower and 
decreases fuel consumption in tests done al 
the university^ 

The Space Shuttle Columbia uses ihe 
chemical ,H poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and corrosive 
dements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75,000 
to 129,000 miles on them were treated with 
Slick 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




There isn’t room here lo tell you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you’re 
still skeptical . send £2.00 lo cover printing 
and postage costs, and we'll send you de- 
tailed lest results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money!' 

ItY Easy to Tke«t Your Engirt a 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order in clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the filler and add the proper amount of oil, 
less one quart. Add one quart of Slick 50. 
drive for 30 minutes, and leave it in the crank- 
case for at Least 3,000 mile*. As Ihe engine 
operates* the oil carries the “'poly 11 between 
the pans where it is burnished into the pores 
of the metal . 



Only One lYeaimeirt Necessary 

It’s permanent, so you do it only once, 
not each time you change oil . One quail of 
Slick 50 will treat all standard 4. 6 and 
8-cylinder gasoline and diesel engines. 

Works with Most OKs 

Slick 50 will work with all petroleum- 
bated oik and all synthetics compatible with 
petroleum-based oils with the exception of 
graphite oils. However, once an engine is 
treated , you can go back lo a graphite type 
if desired. 

4 Ways Slick SO Saves You Money 

"four actual percentages may %Tiry depend- 
ing on your driving* vehicle condition* 
wither and geographic location, but no 
tnatler what your conditions. Slick 50 can: 
1 Increase mileage 

2- Increase horsepower < small economy 
cans and large KV s really need this) 



3 Reduce opcrali ng temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4 . Mini maze or d imi note costly ove rhau Is 
by reducing engine wear 

Up lo 90® of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate Slick 50 can di initiate 
this problem for less than the cost of two 
ranks nf gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 issus pended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute serv ice classi- 
fication SF-CC-CD. 

There’s No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. It you don't 
notice an improvement in engine perform- 
ance* return your invoice wilh a short note 
idling why t for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity lo make handsome 
profits. Having such solid tu.st results from 
major iflsLitu lions make Slick 50 easier to 
sell than many other products. Free dealer' 
ship information is sent upon request. 

For purchase or further information 
call toll free 1-S0O525-BG24, ext. 5 (in 
California UH4l0-28«Hior>5l or send to: 
Progressive EimrRy Corporation. 255 
South Bent Avenue. #B-1„ DepL PM5G7 t 
San Marcos California H2009, 



Y&a, i want lo improve my car's performance 
and save my engine — rush me risk Ire# 

L_ One Slick 50 at £39.95 + $4 00 shipping 
and handling Calif Retool* adtf&Hj Sains iai 

□ Give me fme shipping end handling for my 
order of 2 or more at $3955 each. 

□ Check □ COD. □ VisaJMasterCard 

Card * 

Exp Pale , 

IMama 

Address .. , 

fOii* stteeif wdorm ft posstbb tot UPS vwyj 



City. State Zip 




Progressive Energy Corporation 



£5$ South Beni Avenue. «B-1. Oepl. PM5S7 
San Marc-os. California !3 £LhSQ 
CALL WOW, TOLL FREE 1-SO0-525-SG24. 

IN CALIFORNIA, TOLL FREE 1-900-233-9559. 

- lUfi? Pragnesiivi; D^rgy Carp 




WHAT’S 

NEW? 




Clever new products 
make it easier and 
faster to tune up 
your whole car 



Stick 'em up, partner 

Tired of losing sockets and ail those 
itty-bitty parts that aiwayn roll off the 
air cleaner when you're working under 
the hood? Or grabbing for a wrench you 
left on lop of th e battery, only to realize 
Lh;iL it yhorted Lhe battery and k now 
really hut? Try the $12 Tool Partner. 
Its two magnets won't mar the hood, 
and the tray keeps those elusive pEtft-s 
from disappearing. Your w renches slay 
nice and cool, and easy to reach, too, 
lt a s not recommended fur use with run- 
ning engines, but then, the air cleaner 
won't work as a tray when the engine is 
running, either Contact SM Products, 
7928 Bueadi Dr., San Diego, CA 9212G; 
G19-58G.{M>ia 
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Huff , puff 

Those little 12-volt air pumps are neat, 
but rigging out the cable from the 
cigaret-Lighter plug is a pain, especially 
if you want In filHhe wheelbarrow tires 
when the wheelbarrow is flat down in 
the garden. Air Shot ha.s Its. awn inter* 
nal battery, inflates a car lire in about 
four minutes, can be used as a 12- volt 
power pack and recharges from your 
cigarel lighter or llU-volt oULleL You 
can also use the Air Shut to inflate 
bicycle tires, basketballs, soccer balk 
and other kid stuff In fact, you may 
have a hard Lime wrestling It away from 
the kids to adjust your air shocks. Keep 
it in the garage or carry it in the car. 
About the size of a lurachbox, Air Shot 
weighs 7Vg pound*. Its $K!b9h from 
Airsbot Ine, n 4530 South Berkeley 
Lake RtL, Norat*SB p GA 30071; 404- 
283 ^ 8346 . 



Good day^ sunshine 

You say the burglar alarm in your 
molorhome keeps Lhe battery dis- 
charged? Anti when you carry the cabin 
cruiser battery home in the trunk for 
charging, It leaks acid all over your golf 
dubs? Not to mention the ignominy of 
having to start ysur airplane by yelling 
"Contact!" and spinning lhe prop your- 
self? Atlantic Solar Power's G-33 Solar 
Charger can provide a maintenance 
charge to any 12-volt battery. Just set 
the $50 unit on the dashboard in the 
aun t and plug it into thu lighter socket. 
If your lighter doesn't work when the 
key is all. you'll have ta make a minor 
wiring change. It's sure simpler than 
jumpstarting, and much better for your 
battery, Eou. Stores easily in the glove- 
box. Atlanlic Solar Power, Dept, PM, 
G4ao Washington Blvd.. BaLLimnre* MD 
21227; 301-79flrS094, 
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FUEL SYSTEMS 



BOOKS BV CAR MAKE 



■i FREE CATALOG WITH EVERT ORDER 

r«fir 



Know your car inside and out. 

Your car can run better, last longer and get better gas mileage. 
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Free Facts That Can Cut 
Your Exercise Time In Half 




E'lillI i rut luiw you can exorcise you r ent ire card km rat nry 
sysiem With the tlLl hE It > BETTER I IEALTH AND FITNE-SS 
-A, 12 Mnmt i; Aomhdr Workmi fmni Lifecycle 1 Thlsbcwtklet U 
t*iisc Juh'Ey FREE when you mall In 1 he cuupnn below. 

>t ' hallo n i ng Work nu i in fi uly 
12 Minute 

You can get an exteasiw cardkms 
piratnry workout fora linigiT. healthier 
life just in 1 ctoingasijecial 12 minute 
routine a few days a week Tliis Ili page, 
fu lly - il lust nil fd I h wile I el lolls about an 
t-iLsy: pirnon method that can help you: 

*■ ImpriAV ytinrcanljirosEsnilnry system 
without Causing severe s-1. r< 1 w or strain to 
your heart 

off ciAk uries In ll minimum amount 



eramneot faxM-ly lai 
f Li body from the iwivacy stud 
your own home, 

You'Ll Look and Feel Better 

^LudJcs >hw aerobic filnews heljw tdlevUilr 
<%vryi.lay ^-In'ss. It also helpuyoii Look and 
feel nesj] t> good. Now, through tKIh spet tal 
tuHjkict yen'll learn all aJuotit a workout pro 
gram I hat will .significant ly improve ymir cbj^ 

/ 
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I*ate at night, in the rain, and alter 
you've removed three belts to get to the 
broken one, you discover that the spare 
belt you kept in the trunk is the wrong 
But Victor's Emergency Fan Belt 
($5,99) can be installed with the tools 
included in the kit without removing 
any other belts, and one size fits all. For 
temporary use only. It's made by Vic- 
tor Automotive for ante] parts stones. 

Handy little devil 

Mitvvuc is a mighty handy little source 
of vacuum or pressure fur any kind of 
diagnosis on vacuum switches, ignition 
advance curves, pollution (Wires and 
vacuum a/c controls. Models cost §27,35 
to $69,05. Newartl Enterprises Sne M 
9251 Archibald Ave. p Cucamonga, CA 
91730; 8WMHTYVAC. 




Ultimate self-serve 

Mltyvac^ Liquid Transfer Accessory 
Kit ($7.95J will easily transfer liquids 
from a tank to another vehicle or can 
with just a few strokes an the pump. 
Mit.yvBC pump is also great for testing 
aiiy vacuum system. From We w ard Lei- 
terprfee& lnf_ . 9251 Archibald Ave, , Cu- 
camonga, CA 91739; 800-MITYVAC, 
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Tough breaks 

Maybe weVe getting older, but even we 
don't appreciate wrestling with iug 
nuts tightened by an impact wrench. 
Lug- Breaker uses your weight to break 
them loose, and even the lightweight of 
the house can use it easily. It's 516.95 
postpaid Jetty Industries., 1006 Jetty 
EMm Box 272. Hamburg, NY 14075- 




Rust never sleeps 

Some cars don't justify rechroming the 
chrome parts that 'ol Mr. Rust has 
eaten. Instead of painting them to 
match the body and then convincing the 
neighbors that you've got an A MG 
Volkswagen, try some Instant 
Chrome, which almost looks like the 
real thing when it dries. It's made by 
DupU-Cobr and sells for $5. lb. 



Hot stuff I 

Yup, that's right, we re showing a sili- 
cone gasket sealer being used on a 
header pipe. Fcrmatex (division of Loc- 
tite Corp. r Cleveland, OH) says its new 
Ultra Copper is suitable for really high- 
temp uses. It's available in ean P tube or 
power cartridge (from 55.81) at local 
auto parts stores. W 



Avoid costly C.V. repairs with 
do-it-yourself boot kit! 



If you own a front wtied drlwe car or 
Light truck, you can save from 5100 EO 
5600 in repairs by checking the CV 
boots - - and replacing them youndf! 

Check those boots rtfjilvrly! According to 
Papular Mechanici, fwd ule boats should 
be inspected periodically for cracks, tears, 
loose clamps or other damage. Even minor 
cracks and lean can lead 10 loss of lubricanE 
or entry of dirt and waler inln sophisticated 
CV joint, causing rapid failure - - and pro- 
fits ioftal repair bills of more than $600! 
Revolutionary new breakthrough in C.V. 
bool repair makes outer boot reptaremenl as 
easy as changing your oil and takes about 
the same amount of time. Nu disassembly 
or special tools required! 

Cosmos. Quick Bool Kit comes complete 
with 2 boots, pocking grease, scalane 
boot bands and easy --to 'follow instruc- 
tion* If joint grease has been exposed to 
water or din, a thorough flushing with 



SELECTION GUIDE 
Boot Kits available for * MOST imported 
and dumeatk front wheel drive can * GM 
(thru I9S4) * Ford (thru 1986 ejtcep. 5 spd 
and turbo) * Chrysler [thru 1986). 

Important Note For Chrysler Owner* ■ - 
hook under ypur car to detenrune if (he ira-idc 
boot (arrow) looks like Diagram A. R or C. 



A. lUSgt Nfc”- 




specially formulated C.V. Joint Cleaner mav 
be necessary. Chock your bool* - - and 
older todav .. 




Tn order; Return c-rimpleted toms below with 
payment w 5 T 1 Fradacts, *603 Queen Ave r 
So. , Suite I , Minneapolis . Mff 35423-. Or rail 
6I2-B&7-09DU (crediE card orders only). 



NT1 Products 

6b03 Owen kvt So.. Suite t. 

Mm-raprtl^ Mfi 5N25 

□ Send die Qaki Boot ¥ji i ndnca»d brio* m 149.93 
etch plus £.30 cacti for shipping and Kindling 

Mifcc hfatlEl Veit 

Far Chryiler& Only □ A i"l B : I C 

□ All* HTEri cinl ■ I C.V Jairifl Cluatt U $4.9! cith 

iMinnciou TTTKknti idd 6-% i-iln Ian. Credit curt onkn 
limped *Rhlfi It town 5offy. fr^ C U D tmterM 

□ M> check nr more} antler h enclfwed. 

Cbifgf to irtv . □ Mulcmrit C VISA 

Actl . No. Exp. |J 

Sifnanire _ 

Name 

Addnfti 

City 

Scaxe Zip 
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POLYMER SEALANT! 

Still Available ONLY Through Car Dealers @ S250... 

OR DIRECT BY MAIL @ $11.95! 



The First nnd Finest Polymer Car Car* 
Product Offered to The Public, 5 years 
ago. Then and now it has been used by 
new car dealers for their professional 
$250 polymer applications THE EXACT 
SAME PRODUCT I hey use in their 
showrooms and service shops today 
1$ STILL AVAILABLE lo you directly for 
$1195 (16 oe, bottle, enough Iqr 2*3 
cars) by calling the number below 
or writing. 

Not Carried In Stores. Thousands 
ol customers have asked us WHY this 
Outstanding product is not available 
in stores? Despite the fact hundreds 
of thousands ol bottles have been 
sold through ads and mailings by oil 
companies to Ihelr credit: card bolder^ 
and customers keep coming back for 
more, the retail stores neto&e to ba 
impressed. They've seriously told us 
□ur product quality is too good . . .that 
we should put our money into slick, 
expensive display boxes and TU adver- 
tising, rather than worry about what goes 



inside our bottle. Franks we don't know 
how to deal with retail stores very well 
But we DO know how to make the best co* 
cane product you Or your cardeolercan 
buy and we guarantee you'll agree, or 
we p H refund your money upon receipt 
off your returned bottle (at least hall full), 

$tgnhines Original Polymer Sealant 
Is Not AUfex. Nor left A Week Pbfymer 
Imitation It is a genuine PROFES- 
SIONAL Auto Finish Sealant 1 actually 
bonds to your car's Unlsh lor months, 
protecling It from lading, chalking, 
dulling On a car where some oxida- 
tion already exists, this product will 
bring it up and out, for easy removal, 

Absolutely No Rubbing or Buffing 
Needed. No hard "work" is required 
to apply Starshine's Polymer Savant 
Simply wipe It on, wail 25 minutes, 
and wipe It off AHer you experience 
how easy and completely effective 
this product is to use. YOU'LL NEVER 
USE WAX AGAIN! 



I DETACH COUPON AND MAIL WITH ORDER I 



SHOP FASTER BY PHONE 

1 -805-966-71 87 

Or send a check or credH card h [Diner's Club, VISA 
MasterCard. American Express) for one Polymer 
Scalar! (MHO « 511 96 [plus 12 00 shipping) ea 
SAVE W OO- Order 2 pr mote bottles 6 $9 95 (plus 
$1.G0 shipping | ea SAVE EVEN MORE: iUV SV 
THE CASE -12 buflla case $134 A $99-95 (fliu£ 



$12.00 Shipping per case). ALSO AVAILABLE : 
STAR SHINE PQLYWA&H |tf133}-CtMA*f/D^er*l 
Ltial rejuvenates your Polymer Sealant hniBTi, $6 95 
lor a l&OE. bottle, (plus $2.00 shipping) en 



EGROUP 



m2 ANACAFA STREET. DEPT. P&4D7 
SANTA BAR BAR A, CALIFORNIA Him 
Cal ffbrjlNng gyr TQth Ytar at 
Amariti't Pramium Direct Hall Houma 
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DAILY DRIVERS 

j Ctjritittur'd fnit*; ptjfjr 7& 

pack in every handling test* no doubt 
due to its Bridgestone SF-402 all-sea- 
son lures, which allow lots of understeer 
and don't stick very welL Conversely s it 
h&s an excellent ride on both smooth 
:ind rough surfaces . 

We like the Btajiza’s driving position. 
El very thing atljusts, anrl the seats are 
especially comfortable. The controls 
artJ well thought mil. and the conve- 
niently mounted overdrive switch wets 
singled out for praise. 

There's nothing very exciting about 
the Stanza,, but there’s nothing wrong 
with it. either, It"s ju^t a bit dull com- 
pared to the competition. 

Subaru RX Turbo 

We had trouble coming to grips with 
this Subaru. Some testers ranked it as 
high as fifth, others had it last. The: 
problem is that the RX is equipped like 
a sports sedan with new-for-W full- 
time Iwd, overhead tarns, turbocharg- 
er, 5-speed, power mirrors and door 
locks, full instrumentation , etc. At 
$14 r 5fJG, it also has a price to match. 

Bui the car simply doesn't itwk like u 
sports sedan. The RX feels like an 
optioned- up economy car that's rough 
and noisy. The interior is crumped unci 
uncomfortable, the engine is whiny„ the 
shifter is balky, and the Bridgestone 
RE $6 Pontenzas are not enough to 
straighten out this car's steering and 
handling woes. 

Our testers called the interior ^vacu- 
um-formed plastic" and the exterior 



“tepid." The turbocharger and 4- wheel 
drive teamed up to deliver a mediocre 
16 mpg over the road. Other track test 
numbers are middle of the pack. 

Subaru buyers are among the most 
loyal on the road. All we can figure, is 
filial they're sold on the advantages of 
4wd, and oblivious to the cars other 
deficiencies- Our test RX seemed well- 
built and sturdy, bufi its sembagricu!- 
turn] ambience turned off our teeters. 

Dodge Shadow Turbo 

The 0*nJge Shadow and sts sibling 
Plymouth Sundance are brand-new 
cars for 19b?, and tw o of the new family 
sedans that inspired us to assemble this 
road Lest in the first place. We got the 
hottest version, with 2.2-liLer turbo, 
Goodyear Eagle VR50 3Q5/WVR-IS 
tires and all Chry tier's go-fast goodies. 
The Shadow was fourth fastest in the 
quarter-mile* fastest in the slalom, and 
right near the top on the skid pad- 

Unfortunately, it lost points for old- 
time, JG^mpg fuel economy, weak 
brakes, a liny trunk and cramped inte- 
rior. That's how it ended up next to last 
in our track testing. For less than 
$12,000, the Shadow is something of a 
bargain hot-rod P but our test procedure 
rightly rewards the aU-arounder rather 
sbrn the one-dimensional specialist. 

Our Lesters criticized the 4l too-olose ,p 
seat/whecl, and cited “tots of gaps' 1 fU 
and finish. Handling Limits are high, but 
a lot of effort Is required to get there, 
Turbo lag and torque steer are intimi- 
dating. while the steering is abrupt and 
darty. Not the best combination for 
everyday driving. 



Pontiac Grand Am SE 

Since this car was fitted with every 
high-performance option from Eagle 
GT tires and 3-liter V6 to rocker panel 
moldings and driving lights, we expect- 
ed it to be even better than our relative- 
ly plain Corsica. Imagine our disap- 
pointment when this Grand Am was a 
full second and 4 mph slower in the 
quarter-mile, more than 1 mpg thirsti- 
er, and significantly slower in the sla- 
lom, Only on the skidpad* where its 
sticky tires pulled it into first, was the 
Grand Am belter than the Chevy. The 
J(i5-hp 2-liter turbo engine from the 
Buiibinl should! soon be available to 
boost its jierformance — and price. 

Driving the Grand Am is not a lot of 
fun. Our group criticized the high -ef- 
fort, low-feel steering, numb brakes 
and harsh suspension. Pontiac engi- 
neers obviously wanted to build a high- 
performance sports sedan, but the go- 
fast gizmos keep tripping over each 
other to produce a car that's slower and 
less fun than many less radical sedans. 

Everyone had harsh things to say 
about the Grand Am s ergonomics. As 
one tester complained* "The interior is 
almost willfully bizarre: window 

switches on the console, radio equalizer 
switch on the driver's door* upside- 
down mirror adjusting switch, minus- 
cule gauges, power-seat switch that 
fouls the door handle, steering wheel 
angled to the left, and so on.' 1 

Summed up one disgruntled tester, 
“This car has lots of electronic gim- 
micks, at the expense of solid chassis 
and drivetram engineering. At 
$15 p 000? They must be kidding." FM 
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vision 

When I put on the pair of 
glasses what I saw I 
not believe. Nor will you. 



Bif ,tvwph Sttgurmini 

I am about to tell you a true story. If 
you I nel So ve m e , you wi El l h ■■ wel I n ? wil r d ■ 
ed, If you don't believe me, 1 will make it 
worth your while to change your mind. 
Let me explain. 

Len is a friend of mine who has an eye 
for good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. '-It’s so incredible/" he said, “when 
you first look through a pair r you won’t 
believe it/ 1 

"What will 1 see?" I asked. "What 
could be so Incredible? 11 

Len continued,, “When yon put on 
these glasses, your vision Improves. Ob- 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D ef- 
fect. And it's not my imagination. I just 
want you to see for yourself." 

COULDN'T BE LIE Vi EYES 

When I received the sunglasses and 
put them on I couldn't believe my eyes. 
I kept taking them off and putting them 
on to see if indeed what 1 was seeing was 
indeed actually sharper or if my imagina- 
tion was playing tricks on me. But my 
vision improved.. It was obvious. ] kept 
putting on my cherished 510*0 pair of 
sunglasses and comparing them. They 
didn't compare. I was very smpressedL 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional Look to it. But what did this 

E roduct do that made my vision so much 
etter? 1 found out. 

The sunglasses (called Blu Blockers) 
filter out the ultraviolet and blue spectrum 
light waves from the sun. You’ve often 
heard the color blue used for expressions 
of bad moods such as "blue Monday 1 " Of 
“I have the blues/" Apparently, the color 
blue, for centuries, has been considered 
a rather depressing color. 

For eyesight, blue is not a good color 
too. There are several reasons. First, the 
blue rays have one of the shortest 
wavelengths in the visible spectrum (red 
is the longest). Asa result, the color blue 
will focus slightly in front of the retina 
which la the “focussing screen" onto 
which light waves fall in your eye. By 
eliminating the blue from the sunglasses 
through a special filtration process, and 
only letting those rays through that in- 
deed focus clearly on the retina, objects 
appear to be sharper arid clearer. 

The second reason ia even more im- 



DON 1 ! BE CONFUSED 

There are a few companies making 
similar claims BluBlocker with 
some models selling for over $100 but 
without the same blocking ability. Be 
careful. Each pair of BluBlockers is 
guaranteed to perform exactly as 
described and uses the Latest in optical 
science. I'm often asked by people who 
read this* ,J Do these BLu-B lockers real- 
ly work?" They really do an d please 
let me prove it. 



BluBlocker sunglasses use the CR-39 
lens which most eye doctors will tei] you 
is one of the finest materials you can use 
for glasses and each lens comes with an 
anti-scratch coating. 

The black light-weight frame is one of 
the most comfortable 1 have ever worn. 
The nose rest will fit any nose. The hinge 
causes the frame to rest comfortably on 
your face and can be adjusted for almost 
any size face. 

We also have a clip-on pair that fits 



They look like sunglasses. 

overyour regular glasses and weighs less 
than OE^e ounce and a plastic model that 
costs only $39.95. All models include a 
padded carrying case, 

1 urge you to order a pair and ex- 
perience your Improved vision. Then take 
your old sunglasses and compare them to 
the BluBlocker sunglasses. See how much 
clearer and sharper objects appear with 
the BluBlocker pair. And see if your night 
vision doesn't improve as a direct result. 
If you don't see a dramatic difference in 
your vision— one so noticeable that you 
can tell immediately, then send them back 
anytime within 30 days and l will sumd you 
a prompt md courteous refund. 

DRAMATIC DIFFERENCE 
But from what I've (iersonally witness- 
ed, once you u&e a pair, there will he no 
way you'll want to return it. 

Astronomers from famous universities 
wear BluBlocker sunglasses to protect 
their night, vision. Pilots, golfers, skiers, 
athletes— anyone who spends time out- 
doors will find BluBlocker sunglasses 
indispensable. 

Our eyes are very important to us. Pn> 
tect them and at the same time improve 
your vision with the most incredible 
breakthrough in sutiglaases since they 
were first introduced. Order a pair nr two 
at no obligation, today. 

To order, credit card holders call Loll 
free and ask for product by numtser shown 
below or send a check plus for postage 
and handling. 

BluBlocker Deluxe (002 9 KB) . . $69.95 
Clip-On Model (0028KB} ,...,. .29.95 
Piastic Model (0031 KB) 39.95 



preserve. It is harmful to have ultra-violet 
rays fall on our eyes. Recognized as bad 
for skin, UV light is worse for eyes and 
as believed to play a role in many of today's 
eye diseases. In addition, people with con- 
tact lenses are at greater risk because con- 
tacts tend to magnify the light thus in- 
creasing the sun's harmful effects. 

SUNGLASS DANGER 

Finally, by eliminating the blue and 
UV light during the day, your night vision 
impro\ r es. The purple pigment in your eye, 
called Rhodopsin, is affected by blue light 
and the eyes take hours to recover from 
the damage., 

But what really surprised me was the 
danger in other conventional sunglasses. 
Our pupils close in bright light to limit the 
light entering the eye and open wider at 
night— just like the aperture in an auto- 
matic camera. So when we put on sun- 
glasses, although we reduce the amount 
of ligbL that enters our eyes, our pupils 
open wider and w r c are allowing more of 
the blue and ultraviolet light into our eyes. 
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CAR TUNES 

(Cmthuted frtmi poet &i) 

the other pair is installed in the rear 
deck. A 25- watt amplifier resides in 
each speaker enclosure, which is larger 
than the speaker/amp modules in the 
Chrysler LeBaron, 1U total power is 
100 watts. 

The Dele*) caaaette/receiver offers 
many of the same features as its com- 
petitors including AM stereo, auto re- 
verse, radio seek 1 scan, automatic music 
search fur tape, five AM and five FM 
presets, Dolby-B and DNR noise re- 
duction, Uniquely though, Dolby is en- 
gaged automatically once a cassette is 
inserted into Che system, The Dolby 
circuitry cannot be defeated, 

DelccTs cassette-receiver had the 
best organ ized control by out of the 
three systems under review. Tape con- 
trols are grouped together, ami the 
same is true for the radio section. Push- 
buttons were conveniently large, and 
their red backlighting made the con- 
trols easy to find at night r A small 
negative, however, was the inability to 
defeat the clock and display the radio 
frequency full-time — which is desirable 
since ihv Bonneville already sports a 
clock in the dashboard. 

Absent by design is a left. 'right bal- 
ance control (present in the Ford and 
Chrysler systems). Bose claims its sys- 
tem is equalized to the car to a degree 
which makes left/right balance control 
unnecessary— and our audition con- 
firms that claim. The system maintains 
a good stereo image even with the 
front. 1 ' rear balance controls set at ex- 
treme positions. 

This particular sound system, at high 
volume, was flawed by a persistent 
clicking akin to the sound of a movie- 
film projector. The noise, audible even 
over the music when the volume's 
cranked to 75 percent or more, is 
caused by a new electronic ignition 
module built into the Bonneville. This 
module emits radio frequency interfer- 
ence that the Deleu/Bose system picks 
up and amplifies. CM says it will cor- 
rect this as a “running change' 1 in the 
production line. If you bought one of 
the first Bnunevilles off the line r and 
encounter this noise? problem, see your 
dealer about corrective service. 

[ K'erall cust for the DektfBu.se sys- 
tem in the Bonneville is $ 1500. Normal- 
ly, the cost of a DelctfBosc system in 
other GM cars is $905, In the Bonne- 
ville, though, the system includes auxil- 
iaay radio coni mis mounted in the 
steering wheel, a leather steering 
wheel cover and a powder antenna, 
bringing the total Ui SlrlDO. Add anoth- 
er $200 to cover the cost of the standard 
equipment to be replaced if you exer- 
cise the Delco/Bose option. 



Conclusion 

Compared tu aftermarket systems in- 
stalled by independent ear stereo re- 
tailors, the Chrysler, Ford and GM 
packages should have the advantage of 
being physically, cosmetically and 
acoustically tailored to the interior of a 
specific car. This advantage is evident 
in the generally good sound of each 
system, but the physical and cosmetic 
aspects arc not exploited so well, 

Chrysler does the best job of inte- 
grating the sound system to the passen- 
ger compartment. In fact, Infinity's 
assignment was to design a system that 
would fit into Chry slur's existing 
speaker cavities — to be heard hut not 
seen. The Fond and GM speaker syp- 
lems have an M added-on" look — more so 
in GMV case where the targe Bose 
speaker/amp modules protrude from 
the Bonneville's front doors (Bose says 
its new “wafer" speakers will stream- 
line future installations.) 

Though all three Motown systems 
boast Dolby-B circuitry for tape noise 
reduction, they luck the superior 
Dolby-C system. This feature is com- 
mon in aftermarket gear in the same 
price range — and it is built into just 
about every home cassette deck sold 
today. Though Dolby-B is adequate for 
store-bought prerecorded tapes, the C- 
type circuitry gives home recordists a 
snnjc edge — especially when taping 
digital compact discs. 

The lack of Dolby-C illustrates a key 
point about factory sound systems: You 
don’t get to choose the features you 
want, the way you could from among 
the wide assortment of aftermarket 
gear. Furthermore, cmr experience 
with the Pontiac's noise problem and 
the Continental's door speaker indi- 
cates that during the break-in period, 
you ought to check out the sound ays- 
tern as carefully as any other function of 
the automobile. 

In our final analysts, based on sound 
quality and operating convenience 
alone, the Fonl JBL system gives the 
best value uf the three. Thia praise is 
given grudgingly, since you can't buy it 
in a Taurus* T-Bird* Aerastar van or 
Escort. Thoughavjiilable in several GM 
cans, the equally Impressive Delco- 
Bow? ia much higher priced. 

Our dark-horse candidate is the 
Chrysler/ Infinity ay atom, soon to be an 
option in more cal's. With u little mure 
power (to prevent distortion at high 
volume) and a tape-search function r it 
could surpass its competitors. Just 
keep in mind that the three systems 
represent Detroit^ initial attempts to 
overcome the problems of music re pro- 
duction in a car. These first efforts 
merit praise and augur improvements 
that should eliminate our criticisms 
over time. ■*■ 
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Capture your own street legal 



BIG BEAR 




V 

£/?ter t/re 



* 50 , 000 etO 8 £AR 



win a greet legal Big Sear,, just like these monster irucks you've seen on 
TV! The Big Bear is a custom 190E Nissan high-lift 4*4 pickup i ruck on 
monster wheels with A/C, AM/FM stereo and deluxe cab. Worth over 
$20,000 U you could buy It off Ihe lot , the flig Bear is i he grand prteo i n our 
sup@f Big Bear Sweepstakes wiih prized valued at over $50000* 

No pg rchase is necessary . Jest pick up a n a n try form at you r local hubby 
store or send US the complied coupon at right . and we'it send you art e mry 
form wrl h el 1 1 h e rules and detail s about 1 he 0 ig Be ar Sweepstakes if you 
purchase » Big Boar model by phone or by coupon before January 29, 
l£se r una'W ■ufonredcaffy ante/ you fn ih# sweep stages. 

Prise winners will choose from wooden ship models, car kits and collect’ 
ibles rad id coni rol kits, airplanes, lools for modelers, and much, much more 
because pnzes are gift certificates you can use for any item Modal Expo 
sells! Prizes maybe redeemed al cooperating hobby stores or directly from 
Model Expo. 



25 Firal Prizes 

£300 Gift Certificate 

IDO Third Prizes 

£76 Gift CerlJflcaie 



50 Second Prizes 
£150 Gift CerliNcale 
750 Fourth Prizes 

$10 Sifi Certificate 



Remember! Entry lorm* ere available only 
by mall or from your local hobby desferf 



Big Bear la just one of Model Expo's PC 
Champions! For a full color catalog packed with 
fast-action RC cars and boats, send $1 00 with 
your coupon. 




model e/po, inc. 23 Just Road. Fairfield. NJ 07007 

VISIT OUR STORES 



New Jersey 

25 Just Road 
Fairfield 07007 



Cal I lamia 

2756 W. Sepulveda Blvd 
Torrance 90505 



1 1 Lino Fs 

344 Ridge Road 
Wilmelte 60091 



Build your own 



im-lcg; rirc pi are lalf unq 3d thks monSEif moSel you can plcw inrauf h mud, 
mciinass . and twgndoesiidas under lool 41 curate on 
ihd inciting *1 gil-n& an FUC rsucirvfl- This, t/12 stadfl 6C model from fakpd Him* 

has sera-pnsum^c tares on a 1 2 M *ti«l base Lg guarantee iractipfi *1 actual speed* 
or IS mp-n and mom Pmmd by a Mdiudii ’5. ae V h$4SQ cngirc and 7^as dif ■ 
^re^tin 1 S*g &ea r muscles riuguah ihe lermin t*i heavy-duty m r spnng &y*pso- 
swn and mdeo^dfiGl r?oM springs A steei co* spimfl snvnt bu mper handies all those 
un?ypt4JbJe ppripipng. 

v*s Ihn Biq Bij^r module a lough customer, buhl's etsy to build in asounipm hours 
wMh IJi$ super glaiir insl^clwjfis irtfl BKpIpacd diagrams. A $39 9E value, yau can 
bring htfitie lhe Siq Bear far drily $g Q B 8 

%he over SM.W un cur SwMpitikeE Intro E pec til! h include Ihe &g Bear Kh plus 
iwerylhn'y yiKj wed io gal railing. 2-channel radHacondroluhit, ratbergaable MCad 
tutlEiy pnek and universal quick ctosnjflr fw NICaiF bane^es The p^mplet* Sweep- 
stakes Intrc Package is a Slfi9 99 value new only * 118 8 * 

Uae&terajjHH brfi ?* ■ 1 l ■ itA ■ irmj ■ ay JTpJi- 
ft.-! t nd icmwry pjcuyc drtirt anyl'mp 
tnm tfw finw. to* 

1-800-228-5588 

lCtVris onty im prDK 3Std r this nurw 1 
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Geodesic Home 
Kits. 

Beautiful, Efficient, 
Affordable, 

Mumerpy Durws mII? home hri* tor ks* fhayn 
manv new hcirnc payriwriti CompMefo 

BilFfirri-bhlr rcrwr^flbly twVLLldul nur hi .ltw, .w 
di- '. -jriL-d Inr ji IiN'I in'^ 1 qI uvinip. 

The muil rneTiju ulfiLKtil humrt on Edith. ut* 
c&SCT i- nst>i l> rh.ui i.- v tfi vddy hran#&. In iddnuirt, 
COfWtewriiQfi tosrs dccctd dcArrtaEicaJly usiivi tnit 
patented buJins &ysii?rn . (our ta 33 &q II 
hou» package itjuil 1 35 ,660' I 

□uciKEr Mnntrrvt 1 Dairuri livijiq wilh nur MXl 
fiii'ir (Zakir Lain ho-g and Klmu Batik DROtK 
rOOAV for }n*t J 7 QD UntandHtattliv 
ra-jafjrtjei-d at your Mnjwy fifefk! 



□ Hra^rruih m V LUl pajp - 1 upv-uf MhiwMwtti, Uunv-, 

fntafrvr .siuf hkn# fli>r+ EiwScwi I* f7 M 

□ Alu flkiw HFidl JH* Eh# Muni pr#y Utowf J4u iu j 

Um A wn ^h> MWm^r (nr hi «Hi<kin*J S4.W I 
Order by Ct*dll CM Cell W*bH -225S | 

UnCpIki A6B44T-1WI 

Name j 

AddrKii 

Ofy'SuH* Ap J 

lb: MOhfTtRtV UO HtS c 

D*m -mj-f I 

LTWCWfW AVe , 

CdU. wait j 

J 





HEW SYSTEMS FOR 
HOME MECH OR FRO 
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CONCRETE EASY 
WHILE STAMPING UP 

NobanckT Stubby 
$45 per pair 



PROTE CT YCHJH BACK 
SAVE TIME a WORK 

Nobendg ~-ScnMd*al1 
$90 par pair 



Concrete Screed-Whs* $299 




INSTANT COLOR 

fCniiHvrd fntm piiflf ItHit 

edge. Sand the laminate's face with 80- 
pril sandpaper to promote good adhe- 
sion to the edge band. Next, apply a 
contrasting color edge band and top- 
surface laminate. Then, rout the edge 
with u 45° chamfering bit to expose the 
pin-stripe accent. Note that colorless 
contact cement, made specifically for 
solid-color laminates, should be used 



LAMINATE SOURCE LIST 

■ t'cirmicR, 15ti Route 4fl West. Wayite, NJ 97170 
a LMftflltftte Council Of America*, So* 72fi. Mih- 
wjik N,P 074*1 

■ Miciuia Di via bun, Wirtitinghou^ Eltttrte. 
Hampton, SL + ^ 

■ Nevamar, IW5P Tp^/rnph JM., Detecton, MU 
21113 

■ DitaRnutj, Sterling £ npneo tv4 PrtxJ- 
ligLs, 1716 Indian Wood: Circle. Maumee, OH 43D&7 

■ WitfKsmrt, ftJd (k-nerail Bruci 1 Df., Tempk. TX 
7SGQ1 

a An anKicidlion lhai n.'jJETMjnla several HiimLiiuk 1 - 
imULUfSk'LUPET.^ 




Various edge treatment* (left]: plastic laminate; plastic T-moMing; wood wedge for a drip- 
frte edge; map-on metal molding. Wood edge; (right]; found edge with flush laminate; 
fouled ogee Up: clamshell with [amfnart set: back; wood rail with Rush laminae?. 




2 $er**4**tf Hindi*! A 
Oft* Carver*!# Str**dVlb#* S 3 T 5 



7 Stubby Hindi** A 
On* Concnte Sc rud -VIbi* S 1 I& 



NOBENDO TOOL CO. 



P.D. Bov 739 ■ CliFtn Helghlt. CA 

BROCHURE AVAIL. fftTfl] 




Hehs'i an easy way to get the wood edge 
flush with the Jamlnete. Place the laminate 
upside-down and plane the wood flush. 



Try this setup to cut matched laminate edgei 
for a perfect bun Joint, Guide router, fitted 
with a straight bit, along a straightedge. 
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Here are two jntFacthw H easy-to-make 1 
edg«: ptn-mlpe [top) of tofkRoiDT lami- 
nates. and chamfered hardwood edge. 




Cutaway view reveals their cdriitructEon, 
After appfyFng the laminates, cut chamfer 
with miter fitted with a 4£" chamfering hit. 




Upper piece b covered with standard lami- 
nate; bon om piece Features ralJd-cofor laml- 
note. No tc the absence of dark edge llnet 



for invisible glue joints. Easy Lta-inatalJ 
plastic T-mdktmg snaps into a V^n,- 
wide kerf cut in the core 1 * edge. T- 
maiding is sold in hart] ware stores and 
through mail-order hardware firms. 
One such firm is the Woodworkers 1 
Store, 21W01 IndustriuJ Blv«L h Rogers, 
MN mi4. FH 
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NEW! Bic Lighter 
Vending Machines! 

Let America s 50.000.000 smokers 
line your pockets with money 

GROUND FLOOR OPPORTUNITY 
to be the first in your area to own 
and operate a vending route. 
Placed next to all cigarette machines 



PART OR FULL TIME 

* ALL CASH BUSINESS 

* NO SELLING 

* NO EXPERIENCE NECESSARY 

* INVESTMENT SECURED BY EQUIPMENT 

* NATIONAL ADVERTISING 

* FINANCING AVAILABLE OAC 

LIMITED WORLDWIDE DISTRIBUTORSHIPS 



Vend good Manufacturing Corp . Dept. PM 5 

5011 Argosy. #5 • Huntington Beach. CA 92649 

P-S&t laled Wlir. QIC Corp 



Call 24 hours for tree brochure 

I- 800- 722-4773 

In Calilomia call <714) 694-1689 




Stfitd iw EFk (ti c U'j! Hum* liny™ IkKfih 
Hi Hikki » i r iirdcF »*ur r nrw ci iti ■! Han think 
Si ■ 1 hn ' jilii i r i j I inqdri-b, ttN yfi rl i *.i (.law 

Ifhidi M^uStL^rl'anl sh Vua an^ed. 

l aJI lull 1 1 lT E^lKkSSlh5ftl3 

In WWumui 
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CABLE T.V. CONVERTERS 



WHY PAY A HIGH MONTHLY FEE? All 
Jerrold. Oak Hamlin. Zenith, Scientific 
Atlanta. Magna vex and all specialized 
cable equipment available far shipment 
with 24 hours. For fasi service M C/VISA 
or COD. telephone orders accepted 
(312} 658-5320 60 Day Warranty (Quan- 
tity Discounts) 9 A.M to 6 P.M Monday 
through Friday Cental Time Stamp En- 
velope (60f postage} far FREE Catalog. 

Midwest Electronics Inc . 

5143 W. Biversev » Chicago, IL 60639 
No Illinois Orders Accepted 




BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER * 
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Recrea tiws Industries. Inc. 
60 Depai Street, Buffalo, NY 14206 
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Bad Mews For Escort 



Dear Customer, from Draw Kapfan 

Escort has ignored DAK's second, one-on-one Maxon versus Escort radar challenge. And frankly; I'm fighting mad, I suppose 
they have a right to ignore me. Sul after referring to my challenge as only an 'advertising gambit" and calling Maxon's radar 
detector an off-shore r primitive, and bottom -end unit, I'd think they'd he glad to wipe us out in a head to head duel to the death, 
But, I'm really mad for two other reasons and I think that you may be as fascinated by them as I am. 

Mod Reason 1. Road and Track Mag- wave s advertising cure for the Rashid there's a dog in the road, dirt on the 



azine held an independent general radar 
detector test in their September 86 issue. 

A* tar as I can see, Maxon beat Passport 
in Uninterrupted Alert, and Passport best 
Maxon in Initial alert. Mow to be fair, 
neither of us seem to have beaten the 
other by even 2 seconds at 55 miles pef 
hour. So. we didn't win or lose by much. 
And, Maxon's $99 w detector was test- 
ed against the $295 Passport, not the 
$245 Escort wo challenged. What’s in- 
teresting is that Road and Track had nice 
things to say about Passport and even 
about Escort, which wasn't even included 
in the tests any more. 

Now. if you've been following DAK's 
challenge, you know we've only been 
challenging Escort. If you've read Road 
and Track's tests, you'll be amazed when 
you read Boardroom Reports., which I've 
reprinted for you to the right. What's 
really interesting is that it's the exact 
same person in both publications. 
Actually, Maxon did extremely well. 
Road and Track only used over hill’ and 
around curve' tests because on straight- 
sways the differences weren't worth 
describing. (Imagine that!) 

If* just as I've said in my challenge, l 
don't think there's much difference be- 
tween Maxon's and Cincinnati's Radar 
detectors when it comes to sensing radar. 

THE CHALLENGE GROWS 
In view of the opinions stated in the 
article in Boardroom Reports about the 
$245 Escort. DAK hereby adds the $295 
Passport io our challenge, 

Mad Reason 2, Did you ever hear 
about the cure for dandruff that was 
developed in the middle-ages? It was 
the guillotine. And frankly, I think you 
should be aware of Cincinnati Micro- 



VRSS Collision Avoidance System, 

The Rashid VRSS system, as described 
in Popular Science magazine, January 
1986, sends out a radar signal on the K 
band ahead of your car. The good part is 
that it can help you avoid running into 
things higher then your front bumper. 
The bad news is thal since it operates on 
K bend, it sets off radar detectors. 

Well, hats off to Cincinnati Micro- 
wave. I've tested the Passport against 
the Rashid unit and, as usual, they have 
done a splendid job. While every other 
detector ! tested, including Maxon's. was 
driven crazy, theirs didn't utter a peep. 

But then, my Maxon hasn't uttered 
any peeps lately either and let me toll 
you why, I was on my way to the Ear East 
to visit Maxon, so I askedTom, a manager 
et DAK, to purchase and test the Rashid. 

Well, did I ever hear from him. First 
the unit cost $556 plus about $100 to 
install. Then buying it and finding some- 
one to install it took almost a month. 
But the real reason he was unhappy 
was that the recommended method of 
installation involved cutting a 6 Vi" hole 
in the front grill of his neai new car. 
Well, much to my wife's chagrin, it s 
now installed in her station wagon. 

After installation, it has to be set by an 
installer. He drives between 15 and 30 
miles per hour toward a solid object. 
When the installer thinks he's reached a 
safe slopping distance, he adjusts the 
warning alarms to sound. Then in the 
future, when a similar distance is reached, 
lights will flash and an alarm will sound. 
Of course, if you accelerate too quick* 
!y into a lane behind another car the 
same alarms can go off, 

And, 1 haven't figured Out what to do if 



radar sensor, or how to compensate for 
the different stopping distances encoun- 
tered on dry. wet, icy or snowy roads, 

MftST IMP* H TAUT PART 

Speaking of advertising gambits, in 
virtually every magazine I pickup, I've 
been seeing Cincinnati's Bad News for 
Radar Detector ads spelling out the ob- 
solescence of all other detectors. 

If it's such an important feature that 
distinguishes them from us r there had 
better be some of these devices on the 
road, or Cincinnati Microwave's credibil- 
ity may just be on the road as well. 

I will add 310.00-0 to my Escort^ 
Passport challenge if Cincinnati Micro- 
wave can prove That there are even 1 OGC 
Rashid units on the road anywhere in 
the U.S, Oh heck, Til add $5000 if they 
can even find 500. {And, look at this.) 

NOTE: There are several other poten- 
tial collision avoidance systems on the 
drawing boards and each may have a 
DIFFERENT FINGERPRINT. 

So, If you're a current Escort or Pass- 
port owner, I suggest that you find ou! 
how many Rashid units there are and 
what Cincinnati Microwave will do abgul 
the ' other" units before you pay $$$ sc 
have your current detector upgraded. 

Besides, with over 3,000,000 square 
miles in the U.S.. even 1.000 units would 
work out 10 leas than ona unit for every 
3.000 square miles. 

If a major car company successfully sells 
a collision avoidance system, then Maxon 
will be ready. But, the car companies 
currently can t even get consumers to 
pay $200 for air bags. So. you decide. Is 



it significant. Or an advertising gambit? 

if tr 



Bo low is the NEW version ofthechaK 
tenge. Escort, a reply please' 



A $ 1©,©0© Challenge To Escort 



Let's cut through the Radar Detector Glut. We challenge Escort & Passport to a one on one Distance and Fat sing 

pictured below is theirs. 



'duet to the death' on the highway of their choice. If they win, the $20,000 check 

ftv K*pl*n 



Wa ve put up our $20,000, We dial* 
lenge Escort to take on Maxon's new 
Duel Superheterodyne HD-1 $99“ radar 
detector on the road of Iheir choice in a 
one on one conflict. 

Evan Escort says that everyone com- 
pares themselves to Escort, and thev r re 
right. They were the first in 1978 to use 
superheterodyne circuits sndthey'vo got 
a virtual stranglehold On the magazine 
test reports. 

Rut, the real question today is: 1 ) How 
many feet of sensing difference, it any. is 
there between this top of the line Maxon 
Detector and Escort's or Passport's? And 
2) Which unit is more accurate at inter* 
prating real radar versus false signals? 

So Escort, you pick the road (contm- 
sntal U,S. please). You pick the equip- 
ment to create the false signals. (Don t 
forget our $10, DOG Rashid, challenge). 
And finally, you pick the radar gum 

Maxon and DAK will come to your 
. . .Next Page Please 





, . .Challenge Continued 
highway with engineers and equipment 
to verify the results. 

And oh yes, we ll have the $20,000 
check (pictured! to hand over if you beat 
us by more than 10 feat in either X or K 
bend detection with the Escort, or by 2 
seconds at S5mph with the Passport, 
BOB SAYS MAX ON IS BETTER 
Here's how it started. Maxon is a mam- 
moth electronics prime manufacturer 
They actually make all types of sophis- 
ticated electronic products for some of 
the biggest U.S. Electronics Companies. 
(No, they don't make Escort's!. 

Bob Thetford, lhe president of Maxon 
Systems |nc_ r and a fra end of mine, was 
explaining their new RD-1 anti-falsing 
Duel Superheterodyne Radar detector 
to me. I said ‘You know Bob p I think 
Escort really has the market locked up/ 1 
He said, “Our new design can beat theirs". 

So. since I’ve nQver been one to be in 
second place, I said, ' Would you bet 
$20,000 that you can baat Escort?" And, 
as they say, the rest is history. 

By the way. Bob is about 6 9' tall, so if 
we can't beat Escort, we can sure scare 
the you know what out of them. But, Bob 
and his engineers are deadly serious 
about this 'duel'. And you can bet that 
Our $20,000 is serious, 

Wa ask only the following. 1 ! The public 
be invited to watch. 2) Mason's Engin- 
eers as well as Escort's check the radar 
gun and monitor the test and the results. 

3} The same car be used in both tests. 
4) We d like an answer from Escort no 
later than July 31 r 19S7 and 60 days 
notice of the lime and piece of the con* 
flick 5) If Escort can prove that there era 
1 P D00, or even 500 Rashid units In oper- 
ation, we will present them with the ap- 
propriate $10,000 or $5,000 check at 
the beginning of the conflict. And, 6) 
We d tike them to come with a $20,000 
check made out to DAK if we win. 

HOW S THIS FOR FAIR 
Cincinnati Microwave will be deemed 
the winner and given the check if either 



Escort beats Maxon by 10 feel in both 
uninterrupted and Initial alerts. OR if 
Passport beats Maxon by 2 seconds at 
55mph in both uninterrupted end initial 
alerts. So, DAK wins only if we beat both 
Escort and Passport, 

A tie will exist only if both the $295 
Passport and $245 Escort fail to beat 
M axon's $99 w Dual Superheterodyne 
RD-1 Radar Detector, 

SO, WHAT'S 

DUAL SUPERHETERODYNE? 

Ok. so far we've set up the conflict. 
Now let me tell you about the new dual 
superheterodyne technology that tots 
Maxon leap ahead qf the peck- 

It's a technology that tests each sus- 
pected radar signal 4 separate times 
before it notifies you, and yet it explodes 
into action in just 1/4 of one seconds 
Just imagine the sophistication of a 
device that can test § signal 4 times in 
less than 1/4 of one second. Maxon's 
technology is mind boggling. 

But, using it isn't. This long range de- 
tector has all the bells and whistles. It 
has separate audible sounds for X and K 
redar signals because you've only got 
about l/3 the time to react with K band. 
There’s a 1 0 step LED Bar Graph Meter 
to accurately show the radar signal's 
strength. And, you won t have to look et 
a needle in a meter. You can see the Bar 
Graph Meter with your peripheral vision 
and keep your eyes on the road and put 
your foot on the brake. 




3o P just turn on the Power/Volume 
knob, clip it to your visor or put it on your 
dash. Then plug in its cigarette lighter 
cord and you're protected. 




And you'd have a very high level of 
protection, Maxon's Dual Conversion 
Scanning Superheterodyne circuitry 
combined with its ridge guide wideband 
horn internal antenna, rasfly ferrets out 
radar signals. 

By the way, Escort, we'l l be happy to 
have our teat around a bend in the road 
Or Over a hilL Maxon's detector really 
picks up 'ambush type' radar signals. 

And the key word is radar', not trash 
signals. The 4 test check system that 
operates in 1/4 second gives you ex- 
tremely high protection from signals from 
Other detectors, intrusion systems and 
garage door openers. 

So, when the lights and X or K band 
sounds explode into action, take care, 
there's very likely police radar nearby. 
You'll have full volume control and a 
City/Highway button reduces the less 
important X band reception in the city, 
M axon's long range detector comes 
complete with a visor clip, hook and 
loop dash board mounting, and the power 
cord cigarette adaptor. 

It"s much smaller than Escort at just 
Wide, 4tt" deep and 1 V4" high. But, 
it is larger than Passport. It’s backed by 
Maxon's standard limited warranty, 
Note from Drew: I) Use of radar de- 
tectors is illegal in some states. 



2) Speeding is dangerous. Use this 
detector to help keep you safe when you 
forget, not to get away with speeding. 




RISK FREE 



Put this detector on your visor. When 
it sounds, look around for the police. 
There s 0 good chance you'll be saving 
money in fines end higher insurance 
rotes. And, if you slow down, you may 
even save lives. 

Pf you aren't 100% satisfied, simply 
return it in its original box with in 30 days 
tor a courteous rotund. 



To get your Maxon. Dual Superheter- 
odyne. Anti-falsing Rader Detector risk 
free with your credit card, call toll free or 
Send your check for JUST $99** ($4 PfrH). 
Order No. 4407. CA res add tax. 

Special Note: Now 
that were challenging 
Passport, we've added 
an optional suction cup 
windshield mount and 
extra coi I e d po wo r cord . 

(Sorry we can t afford to 
throw them in for free J 
Thoy ra just S5 W j $1 P&hflDr. No. 4800. 

OK Escort, it s up to you. We've got 
320.000 that says you can't beat Maxon 
on the road. Your answer, please? 
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Technical Information. * . .1-800-272-3200 

Any Other Inquiries 1-800 423-2866 

8200 Rimmtl Auv., Cuncga Park. CA 81 304 





DOUBLE PECKER 

(CoKfi'nWff/iSffi Jjn fjr 96 i 

frame. Measure up from that line Hr/j in. 
anti cut a 2-in. -dnpp notch between both 
marks. This nnltrb will acmmmodaLe 
both the landing frame and the decking. 
From the upper end of this nuteh, 
measure 34 \ to. up and mark the post 
for cutoff- Removi: the posts, cut Lhem 
to length. and then cut the rail mg 
notches in the top ss shown in thi L 
drawing. Keep in mint] that the short 
inside posts that butt against the land- 
ing and deck art notched differently. 
The lower ends are notched on two 
adjoining faces to form the shoulders 
thill rest on the decking. 

Next, cut the posls fur the railings to 
length* then notch both ends anil cham- 
fer the bottoms as indicated. Doubted 
4x4 posts art 1 required sit the angled 




1* AJJ railing post* are notched before 
attaching io deck To do this, flrat m*tke 
crqwcur using a circular or radial-ami $aw. 




1 1 Tg form ^igw corner parti, rip 4x4 
stock to 22 V 2 G on bandsaw. Circular uw will 
work if cuf If made from both sides. 




22 NalJ 2x4 cheats to upper deck beam 
and lower deck fToor boards. Cut stair 
stringer* to iriape and rhall Into cleats. 



3 SO 



comers of tho lower dock. Build these 
as shown in photos If* and 20. All the 
posts receive a 2x4 horizontal supfwrt 
to stiffen the Lop railing hoard and to 
conform Id the plane of the balusters. 
Space the pusls ubuIlL Ij ft. ajuirL or as 
required to suit your deck dimensions, 
They uLLach with higserews. 

After the posts have been msUtlird, 
seL 2x4s in Lhe hatches, on edge, and 
nail them in place. Then cul the 2x4 top 
rails and nail them into the supports 
and posts. Cut the ballisters in length 
fmm 2x2 stock and chamfer the bottom 
ends. Space the balusters about. 4 % in, 
apart, or less, if required by local builcl- 
ingcodm It inadvisable lo prebore nail 
pilot holes to prevent splitting. 

Stairs 

Dimension the stairs as indicated in the 
drawing. Then cut the inside stringers 




T 7 Compief t notches- In pGXtt by f dpplng IO 
the croocut kerf using a circular or table 
saw, Finish the oil wllh a handsaw. 




20 Join both tides of ang led post together 
with jVj-in. No. 12 fh screws. Sore pilot 
holes, countersink and plug screwheads. 




2S Cut parti for support braces on folding 
table to 9&eand]oln with haVNap joints and 
hinges. Attach supports to deck framing. 



to nhapc and nail them to the outside 
stringers. Join both assemblies to the 
Lop riser. Temporarily damp this as- 
sembly to Lhe landing so it rests on 
concrete piers at the bottom, Adjust 
the stringers until they art? square to 
lhe holding then attach to the landing 
with carriage bnlts. CuL and fit the 
treads, then nail them mito stringers. 

The posts for Lhe stair railing must be 
notched at top anil bottom. To deter- 
mine the angle, hold a 4x4 against the 
outside stringer and plumb it with a 
spirit level. Trace a line against the 
edge. 

Conceal the open spaces below the 
decks with pressure -treated lattice 
panels attached to Lhe posts with nails. 
When ail construction is complete, sami 
over any sharp edges. Let the deck air 
dry tor three Lo six months, then stain 
normally, WM 




12 Horn notched pent in place and pJumfa 
wllh level. Then bore pilot holes for lag- 
screws. Install lap and tighten sturdy, 




2T Cut bench support parts to sl3w P then 
cut all required half lap joints. Join with 
plastic resin glue and galvanized nails. 




24 Nall boards for tabletop to end cteatt 
Then ariach wedge-shaped stop blocks and 
galvanized T4iing« to bottom of cable. 
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MtrrttTech'i Tit a t olitir A d 
t t'it't'iiiitnitfi tested, rjfnliit n wi- 
fi j cttntnd fft'UA mi ytturdtiff irt raf 
rtifhnui UUN£ frdsfrrtttm sprays 
or ihtmkni npAvrx 



fleas Gone or 
Your Money Back! 

t rlaji ir ... 



MicroTech " 1 Flea Collar is 
a smaller, more powerful 
version of the anginal flea 
collar that has solved (lie 
flea problems of more than 
400,000 pets. Try one 
FREE for 30 days. 

Biting fleas can make life miserable fur 
peu tiritl pet owners. Chemical flea collars, 
poisonous sprays and shampoos often si-.in 
to have little effect and can be Irritating 10 
pets and owners alike. The MicroTech Flea 
Collar elm i i nates fleas from your dug or 
eat safety — and keeps them free of 
endless scratching caused by this common 
insect scourge. 

Patented Circuitry* 

At the heart of this new breakthrough arc 
specially engineered electronics called 
Pulsed. Acidulated Burst Circuit ■ PMB€ T “ for 
shun. U s so unique, it's patented High fre- 
quency compression al w^ves, above human 
and pel heating range, attack the sensory 
system of fleas The pests are driven from 
you real or dog and will not relum while you 
continue lo use MicruTudi. 

Veterinarian Tested and Safe 

In hundreds of tests, including evaluations 
by veterinarians, MicroTech repelled fleas 
and licks from both dogs and rats, short 
haired and long. Results were frequently 
dramatic and cun sistenl Even heavy infesta- 
tions showd .significant improvement when 
MkroTedi was used. 



MicroTech is safe. In over une year of n^t 
lug, no adverse rraaions were reported, 
and, hectu$£ MictnTtth is elertmrisL. it 
won i JggnaYiti! allergies or poison owners, 
children pr pets who an 1 sensible lu clleniiril 
sprays and shampoos. MicroTech is ihe fnM 
effective note chemical treat metil for fleas 
and ticks. 

No matter where you ttvr Jn die US., put 
MicroTech 2 lo work on your pel Residents 
in southern states will find MicroTech wel- 
come relief from fleas and licks ihat are 
presen t almost year round- If you live in the 
suburbs and rural areas with their peaier 
insect population, you and your pel will 
welcome the ecologically safe repelling pow^r 
nf MicroTech. 

The Best Part May Be the Price 

The very first hand-built MtcmTedi units 
were very expensive. But. like calculators. 
VCR s and other elect runic equipment, the 
cost of production has dropped, Knw. safe 
flea arid lick control is with du reach of 
everyone MicroTech 1 is pust $49.95 ( plus 



poisotis 



From a Veterinarian Report 
on MicroTech 

Mirmhih has demonstrated Us rfftt - 
ttivneft m signifkaHtfy minting. or 
lotalir dimimiling fleas fmm fn‘ts 

H.P.K. BVM 



What Satisfied Users Say: 

“if i? tett erewrorte ttrean about mitr product 
— our pet tins impressed tool It '.f so tike mi 
to baft' /teas in tbe bouse sine? our cat 
ihk'.iti V bring them in* 

— AM\ h Pi .Arthur, TX 
“We mm hart' tut* am tinted beagles. each 
uiib one of your collars. The flea and tick 
prvbfem at our bouse if nfluwwW 

— GJl, Key West JL 
Last j¥iir imr betoi ed irisb Setter, Kerry lira 
so flea Jtnme with ad the ttfertnmy 

help offered atirrgrpdb, etc . she bad to near 
a bujp Elizabethan cotter anunrd the dock 
to keep her from tipping out her fur. Ibe flea 
Situation with Kerry sw hofteieyt. .VfJ MOfif 
— she is Meter tiff beat her cotter, and not 
a trace of fleas... Thanhs from Kerry, ami 
from us. 

— P,B„ Kmioilk. TN 



shipping & handling). 1 1 comes com- 
plete with a durable. adjustable nylon collar, 
and long- life Durarell lithium batteries & a 
1 year limited warranty (Battery life is 
approx. 6-8 months, running i-» hrs. a day . } 

Try One For 30 Days 
At No Risk 

Pul a Mir mirth l tin your pel f(ir 30 days. 
If you are roi satisfied wi|h the reduction in 
fleas, return it fur a full refund You're pro- 
tected by ihe mamif jr atari- r's si n>n Rune year 
limited warranty as well as <wr 30-day money 
hack guarantee, 

TO ORDER: Send ymir cheek or money 
order for $49.95 (plus 13-50 Shipping and 
handling) to Vanguard at our address below 
Credit card holders can s|>eed delivery bt 
using our loll free Underline. Specify dog 
or cat model 

CALL TOLL FREE 

1 - 800 - 634-5463 

In lima 1-800-542-7981 
Mort.-Fri,, 8 dm - 9 pm Eastern Time 

Win lire endless war apjin^t (leas and 
licks without poisonous chemicals. Order a 
MicnVftth today and try it for a full month at 
no ohliypition 

VANGUARD 

HHmail order M 

Dept BB 

28110 Hoover Kd. /Stevens ftiint. W1 54481 
(H lW * l4B(Hjanl Mill Order 









TO ORDER Send your n# m* and addr»a 
with check or money order to: Popular 
Mechanics. Box 1014 , Radio City Station, 
New Vo tK NY 10101 



PopU-i3# WecM^nhCS 15 3 pu^iCfllon Qif hfcE^fSI 
Maga&nes, ii Division or me httiar&i CorpOfdtKjfi 
r ; . 1906 The Hearsl Corporation All riqhlg reserved 



From a loo? bo* \o a hovercraft, an ice&o* 
cabinet io a storage barn, our -catalog has 
plans for you Pick from workshop Maims, 
models, lumiiura, ouldoor sheds and loys 
You can also setecl hooks on auto repair, 
boating, even rhe military Choose a video 
from T hia Old House and more, loo 
Send lor your catalog loday and see wfrai 
you can build 



Find out 
tiow by... 

. ..sending 
now for 
your Free 
Lifetime 
Security 
Fact Kill 



Your FREE Lifetime Security 
Fact Kir tells you how to niaktr 
s 18.00 to s 30.00 ;«1 hour in your 
own Folty-OtrJsaw Full-Service Saw 
and Tool Sharpening Business 
Your FUFF Fact kit explains how 
you can: 

— be your own BOSS! 

— work full time or part time, 
right at home. 

— do work you enjoy and take 
pride in. 

— operate a CASH business 
where 90c of every dollar you 
take in if dear cash profit. 

And it is SO tv.isy to learn, l-oley- 
Helsaw gives you all the tacts and in 
st rue lions No previous experience 
or special training necessan All you 
need is the desire and ambition to 
he votirown boss. Foley-Bdsaw tells 
you everything you need to know to 
he successful 

There’s plenty of business where 
you live to keep you busy It doesn’t 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Leant 
You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You’ll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from vour Foley -lid saw 
1-uli -Service Sharpening Business c;m 
provide... 

. . , CASH for future security 
or supplemental income 
, , . CASH for travel, vaca- 



tions, fishing trips 
. . . CASH for the things you've 
always wanted ! 

And you’ll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Bmokvillc, Ohio, who told us: 

“ , . , the first year I grossed 

$21.000 .00." 

Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 
service amounted to almost 
$6, 000. 0(1 a month. " 

But yuii Vf gut to get ihc FAC I s 
before you can gel started. So 
VC RITE NOW for your FREE Lifetime 
Security Fuel kit. It’s yours to keep 
with NO OttUtiATlON, 



FREE 

Tlifl FdIcv-ScImw Cp 
2mi Fifiiu aidff 

Kansas City MO 64111 FACT KIT 

HTl^lTaw co“” “ 

I £04-67 FIELD BLDG, 
j KANSAS CITY, WO 64111 
I n YES. r wani to kngw more' Please rush my 
J ' FREE Lifetime Security Fad Kit m otrf 
\ gallon ami nn salesman will call 

nmt 
Mdmi 
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Acxrr'litrdi try Nilictul hftcnnr Study CourinJ 



Only $1.50 



A Career Start in 
21st Century Electronics 



Since 1905, Nation j] Technical Schools 
han hrlpFcl over 300,000 people fust tike you 
learn at their oivn pace and build successful 
careers. Enter the boom in electronic 
through home study courses in Microcom- 
puter Technology £ Servicing, TV & Radio 
Servicing, Video Technology, Industrial 
Controls (Microprocessing), Robotics or 
Basic Electronics, Call 1-600-0- BETTER or 
write u$ today for complete details; NTS, 
Dept. PM -409, 456 West ML King Jr. Blvd,, 
Los Angeles CA 90037, 

FREE NTS Catalog 



Be Your Own Boss and Make 
$18.00 to $30.00 AN HOUR! 



\B2 
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Slorthern spring clean-up sale* 

H vH ra i j I ipc See ** ow you save nowmmtj p f°-- 

20 - 50 % *»“ 



Sale ends May 31 , 1 987 
Order 24 hours, 7 Days a Waak 



on these name-brand products.. and many morel 



FOLDING 
UTILITY * 
TRAILER 



' 

*> 






t 



OVER 
1000 Lft$- 
capacity: 

Haul* tveryihuij Irani poni-r rqui pme-nt Id a nl iqum Hrfl Milt ll till 
wary lb the ground Inr easy Ido ding al anyltiing an whi^eli qr gpiltn 
Osyrni Id 4 kKji by I laal end laldn up bo ■ campK! b i wide ■ 6 
High J J ■ deep Rom DUI Of Iht wey arid duI of fei^M in second* on 
||» mm cailin Ll*ti fo# » 4 Bfr 51 i 5 n*pp*d truck irtighi crfltci] 

< 12*T J2J HSU , _ *,u SI 84.9 5 



29 Piece High 
Speed Drill 



jf 



High tpfred I will dull fei-la v ip “ be by" by &4Thi 
Rugged ll<Hl lOf M-dla-jeh Domenierxe 5*5 Il4l 

Mi&rti .jbi $17.95 



Swing- Away 
Swivel Jack 

Puli p«i swiyfl wit ih and lock. 7 SO 
Id capacity. li IMI AUlGfrll Ifl 
mmulrs wilh ?gmngn hind iPQlft 



« ^1 




GAS 

ENGINES 



$ HP Horunnlal (Kifl inr „ SI 32,95 

0 HP IlDnxonlal Shan $187.99 

10 HP ■ HorlfjTCpal ifpn ale^ve ... $227.95 
3Vl HP Vc meal ihan $99.95 

Wd CIITy I templet* line dI hani anEsS end vertical shall 
g*4 engines ringing Emm 3 to 23 HP' ftnifTHail, ft4J0S 
A S-trallan, Wiuoniixi Robin and Heftier Cembd* 



8400 G PH 
r'Water 
Pump 




Chemical and abrasion r?&e*l|n1 «e«Lf. coin** with 
unlvnvul motMiUng l^r permanent IraUHilran 

Ideel fcw clear water ch*n*kM t»|illl»n ^fftitid* 
IraniN-r. *fe UHfl 2 ' m due Lion. pump* $*4QO OPH Wffi* 
a 21 tool Jin 1 HP Or^ni J-cvc le engine. S33 S Aft Irf I 

mcmiws 37 ib$ .... . $ 1 75, 95 






UTILITY TRAILER 
KIT 

OVER 1000 Lb. 
Cupacltyl 

Rnad WBdy klECOmpHlf wflh IfcnOlil. appro wd lighlirtg, wiring i*id connec 
ieF,4flDsa(l*n»vntJ|tii9 Wh**t*. coupler assembly with ifilrty Chain *nd sUp- 
perBpnngB >3g ■ 4J! bed Bice. overall iW long ■ Wn *i e it *h wl 135 ibi 

4 13 542 WELL SHIP UPS FOR £30 PRE PAID $ 1 36-9 5 

M otorcycte Rai I ^ Make thK IrMH! ■ dflfl * moloreyd* h alier with 

Llua airtiplt Id meunE n-mEartyCle mil fllS iTHttf* nbove *1254.2 

-us*j jtwm mit 

Boat Italic r Adaptor Kit, am iwn' «HFim mhui 

i 1 2 543 1mik« r «boun and makes II mtb i bdll Irpilyr. Gn-at In* alurftihurti boats' 
* — . 4* lb* SATlSD 



Winch 

it* $14.95 

liafi lln* of dsrtk wkirijgg louj _ 



Karcher' 

Pressure 

Washer 




110 roll pmiiun ^iHhsr demen 070 pbj ch werer 
pr*ISIrr» lb cl«f n oil worn c pkacHsn griywee A dirt. 
I.B Rosier;. metoMleliYera2 2 gal. □! welefJmin. You 
gar villi bnnh, Erlgpar gun with Zl' Of tUM, i#rfeY 
wend A ad|. eoitl* Ma-unilng brscNal * t i|i#r or 
bl4d*gr*d*bi« e leaning G^moouml. List; moh.hS: 

Item vistwi 33ibi 5309,95 



Multi-Purpose Seat 

fivf|fle<f Tlnryt-BEwara«rCDK) , l S-eif fiai alrhoiewtar 
wrn^rt, uciided if«*t tram* oim*fii.en** ioh" 
wklaa 14V. da^i|Sl xB~' JilghlC]. Ideal roe larm. 
ga *d#A end Induilriel egiupmeAl Bob pelt+rn 
fivv wide h 3" deep. 

mw.., $19,50 




105 Amp Oxy 
Mig Welder 



■'eric cl ior light la medium weMlmy p-rafexih Wnht* 
4i«ei. ilyriMnum BbditoinieM steel. UP vM AC. b0 H 4 
single phase auEpul i0 amps, |Q$. dwly 

cycle al 33 amps LiaEa ter S499.H1 

hem Tisaaa 42^5 ....^, iJ $239.00 



ec°E roftic oms 

4000 Watt 
& 5000 Watt 

Generators 
from 

Agtronic ' 

4000 Watt Recoil start, fl Hn Ship weigh r 

106 lbs LtoC Si 009 $379.00 

4000 Wstt Electric & rocoil start, a Hp. 
SWpwt 113 lbs. Llit $1143..$4S9.9S 
5000 Wat! Racoii start, 11 Hp Ship 

weight 140 Ibs.LieiS 1 174 .....$590.95 

5000 watt Electric A recoil start 11 Hp. 
5+ilpwt 146 iba Lists 1299. $59900 




TRAILER 
PARTS 






Hub A SpJndla Aat, 2«0 lb capochy. 4' 'boll dncle, 
4 .halt 2 hubs. 2 sp-indlei. 1 dokl Cu^s. iapemd bf d-f- 
ingi, lug beh$ end cunyr pni B3H.45 

H Igh Sf>*wd T teller Wheel* i Tl m [4 A 5 M del 

ABO ifl . . . ,il e . SI 5 

57e*a... >32.0 5 

URQlR «HC1 AVAILABLE A IN 1TOCK 

TreUvr Spring ■ 1'* "wide cenitr ef 25^", 
Ikcm p Cepeciry Springs L#iti Sele 

13H ifloa ib* t 2 £22.D0/pr 

1251 am Ibe 3 3 $24.DO/pr 

mm iw ifcB 2 3 SS7 00/pt 

Simla A prim Ihackle Bel -125* $1 Q O0/pr 

Many trailer gent In our Iprge ceielagi 






Jrn ..Northern 
■ ; IHydraulics 

U . rnu Dept# 67435 




Call TOLL-FREE, 24 Hours, 7 Days a Week! 
1-800-533-5545 
(in Minnesota cell 1-61 2-894-831 0| 

Shipping A handling ch*rg-* in not HiliM In ptIch. 



FREE CATALOG! 

« YES I I wanl to atari saving BIG on all my needs lor lools. 
parte and equipment. Send my FREE 124 page catalog today to: 

Name; 

Address: 

City 



_Slala 



.Zip 



mail Northern Hydraulics, Inc. 

REG LIE ST m- Owl. # B7435, P 0 9 am 1 400 

TO “ aurnavllle. Mlnno*o!j 55337 0490 







WATER WELLS 



FOR EVERYONE! 



E 19*1 



Call or Wrilo 



You can drill water walls for lass 
than $1 per foot with our easy-to- 
use drills. 

5 low-price models for home, 
farm, and commercial use. 

'> «i eni h bush ban* tv nlarmi^efi And mvl i-pda ^ 1 
1 1 HmnflciwriAr 



VIDEOTAPES 

AVAILABLE 



n w Hit 

lileepRock 



for FREE Brochures 



Anderton Road 
Opelika, Alabama 3SB02 



Pun himr 



CALL TOLL FREE 

1-800-821-7700 

[A*k let Opwiiu S21 7} 



?2ii 



The alternative 
to waiting around for your 
septic system to back up 




R/DX 



Benffioil UactEfio Additiw 




Ifour septic system is going to Pack up, right? tell you don't have to helplessly wart for it 

tn happen Simply Hush RFO-X’ down your toiiei every month 

fflD-X adds billions of sale bacteria to help keep septic, systems running trouble-free Lab 

tests have proven thai 1 lb, of RIO-X liquefies 25 lbs ol solid waste in hours. That's better 

than me leading i quid septic system additive, di yeast, which contains no bacteria 

RlD-X is safe for plumbing. II conlams no harsh nr causlit chemicals and won't harm 

pipes or your septic System 

flID-X is available where household products are sn i 



R/DX 

TH| SAFE WAY ID A WDRHYFFIEE SEPTIC SYSTEM. 

non npcndumdinoiaCON frnp»y nt 
333 Sgitntui fccfU;. M*lWlr Afrtry 0 



FREE Thu Mildrs at 
FtlD-K win send wit this 
infnrmaliira irtQfctet wNeh 
can Nip ym jvsid teplic 
Wttm IlHtitt Sejid a 
mi SC BlU-Jt, (ftp Mflfl 
Z2S Summit Are 
MaiiEvalc II J C7645 





EARN $ 20/hour 



Wiltl Yptir Own 

MAGNATHAC, 

I 



* NEW EMGIINE 

10 hp Twin Cylinder 



CHitol -ftmwwifl 
M**wEiM-Kn 
■canilTkcliDfi fir 

nun St -DO 

Pl*rn — lor build 
ing 4 Migrubar 
Ircnn IrfUUl ™ 
Icriik .,„t? W 



STRUCK KIT Dept. PM- ST \ 
Cetlarburg, Wisconsin 53012 




REMOVES VOCALS FROM RECORDS! 

flaw You cun sing wllfl IJie uwLd’si best b.ind^! 
The litlomp*an Yticnl Eliminator ran w^wntjvv 
mail or vlitujly All ul a I ud vchljI Fmm a sian^-d 
stereo record and leave 1 ht hu-th gi uuiul! 

Write Ui r till Few j Trmr. hrnehumc pnd 4 *mp rflcgrd. 
I T Srmnd. PM, P.O. Bo- 33b. 

Slone MouHtbli'i. DA 3 DDRS (404) 453- 1 25l» 



MEN 

PAST 40 



ikiiiiM m% SfiihRi up Hifhn 
hm li Ld Hilt Lift 
Mnnmt lirritui 



II mi disturbed by Ihesr syfriplOrtiL. yPul 
l*Oubl** rnj^ b* glandular inriarnmnlion 

ol your prostate- Methods, rhjl m^uly ifn^ 
Hr rbli*r rev thri conddson c-pnnal tm? *k,E>*ctpd ro 
inmoun I l~w ^ausc □! your lrcit^blr 
Th* E r£**i<K lralitvl« Clinic OraM Ig 1h* 
N0W- S I/A QIC AL me I ?xxK uf Iriilnum lew dn 

pfttulijf 10 ofdfii rpfln hit; J r*-* F*££ 
*1MM Ibal rolls. haw I horse Irvubl*:. may be t&f 
«*Ct*d Tn #ON-IVACfCJL liwatmenls da 
«f ib*d ut thm rbouirv no Buf9ery hofifMidij* 
lujn gf Igng pnnetd gf cgnvai**g*nc# Tiwlmwnb 
I Ah* bdl * aNx t Mm* Hi* gg»1 N lanKMiiftla 
Wilt* IMiy This book m*y p*Ov* Ol u1mo*1 m- 
pprt*nc* It5 yOM No gWipjtion 

EiDiMw Innlllut* CHffei*, P*pl ! L'dd 
110 E ItCHWi SgfirtBS. Ho 64034 



AMAZING 

SCIENTIFIC AND ELECTRONIC 
DEVICES 

l AM PC'S h lASFKS lie wjvi- ^cujnPH iTumniL' 

L'tiii i n |i . htil'Hyrjph^ i liwd Viiminjj jnd vivihlt : :|-ln hijrii 

fliUji-m n >mi.\ v iiSmih'i iimri iri ih KJN 

ft'WD |LW MitTtiRS. E.KiFITKIWi fll.'iJKATIrfS 
Tl.L jsa l t j| J -fi 'i v F i £ . k x ^ i r i Mac ini i n: - m i>e i \\ 
Fil'Vr |.V|-H4W1NK^ Jml I'l.TKAMJNN C5F VK'IlS 
f ilMfcK -ill Jj .S I I Mil's I'kUJll fl H4S In tvr^rflul rrrk-, - 
inmHT:! IS Tj|T4T nANKNPSS. IIWO R^NTiF. V(J(n 

nApissirm-Jis utkJi itovai Miciujnhism ih 

OH'^priN TH-rK-njHS hv SATM 1 1ll TV. 

Enattrr «d insiio iLoimlvt kil.i.iih^. bj-.h'.uxjbs 

IiV itv Ihrik vi'SlJi Sl in htt I F AE [ ICi M3 H X*i\ 

k. 1 1 l ; \\n riftiR i n n m mi ti ■ 

ISMJHM VI'lt JS t M1MITKSF 
mix Tlftn 1IFPT 
\ M HKR.ST. Mi 
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Lflj -yip. l±i ■: u-tL Ua*i TlLir ™3**i 
p^flirtEibK kfri KTftia t* ‘J)* 

M Hew Ip 3kd i TfJ-Wftl T^mJTWKtom". b#tt#r 
Una Lip nukMt Itan-U fr*-** *Md cm 
m lea: qiuifi dba ikta#Ql] I>ar iL twl I fftit. W* 

liuu'jf II ' Lkna KL'I. HiT ipr^l'im If hnfHJ H 

t nw rafirii™ * ™ «■ pans r-’u uw 

■» foflir lltf} < u MP-KOnwMOiill^ h - 
DuijmI ^minU Mun PT 1044! 




A I Lmi lAffw ■Rm*J 1 ljij?Jr SJmpI" 

GAB TURBINE 

JET ENGINE 




Porlibl* Slum Cl«an*r '' 

$lnam in €0 loconda 

CLEAN: 

Ertflt*#*, All Ftttffi, LPrni Howira 

3-^r qijflrsnbnp dii - iifl £»■. «kl5 UMH Ifl- 
uNdsup. piopiy^ rinsj, W1, 1 20 ft*. Avail 
puiTT 1 nwwirHKl do km wjIqf EPHEUfW 

WURCD UJQ. INC., Dipt M IS 
P O. Qai D. *40 W»t Braidwiy 
Jatkenn W^Qfnlng^jQQI 





Hydro* Rat AIHBOAT Plans 



«P*mNP |r h 



Lf > - 



>* I il' J-LliQh iiU^n^nHf 3 



Hjr" •■■ Ai'luri i'l PH li •' I- 






WHHJf 

&HP EJcigga HMlMtTM. ..... . 1143 96 

0HP Tnnjms*h- Kontbntll..__ -41®* 

3V&HP Tetuaaaeti YerlNai .S0M5 

iOhP TiKumui*! V^nical Elea . 1239*5 

500 Wflftt Two Gvmslor .1239.95 

2 to 1 B HP fflsifries. 600 to 50® *srr 

Gfcneralta™. iU fif OfHH/ffll Anew 

SMALL ENGINE CITY 

26 1 2 Lyndflls So- Qo&. PM5 

MnnDnpr. n MN 55AD9. 5 1 EC'S? 2-42 06* 

I -BW-W 5 4469 



NE 

ES 



Tillers 



more 



lie* 






V\\ 






C Ufl I OU S ME CHA NIC A L MOVE M I NTS 

RBpItirp * 192"? piCtUHfl l!-I N fjl lln^Tl I iXlD dJ1*i til'll 
mEchariii'nns iraiytMnf Irani unuiuD 1 &*id 

ICOirftiL lole'ph^inBi In m-p-ny d^vn rs and pernn ti^fil 
■notion marhinn-i DY‘ n .S n ' , 'l4 illualrationisi PmciiiHimy 1 
n-iiri i pdi 1 - rhis ml 4 1 2 pigi |[iAxmrback 
Order no 440$ irj 35 

CHARCOAL FOUNDRY 

f.onwp-ir m Fiv# .jj'Ii-k pn-4 in!c m pnwvlui lumi^g ro *hihIi 

pLiTiirhAiTl, pal mfliai. nraRS CofWWt acinp inTis .-ngnl* 
iinl ro+etunr pores Beir ■ e ■ 1 1 n-:j papieityic*.- l^HFI 
Order na 163 $6 05 






.Alternatorl 



T£5LA COIL SECRETS 

Page IhrmjgAi I^e pinaEe ncMejHKikF at a 
SuildflJ or j^uiiinij !m!-i 1 1 »- 1 '4i f a 1 iii'ni inifniiiU 11 
diaupflnie. ji.i‘ lei, 'uli 1 Unri? pme«1ijr» 

OrdHF nn. 43 17 IB 95 






LS-j _| 



»J J 



ALTERNATOR SECRET 5 

Cni i' h -3u jir rt 1 . ul ^^rrs Iron' tiSiTiivrjn d4iL-i* a!^El■TlaSu^a ,, 

f^uf- ii.'L'-i-i. "ir' li, AC DC upfHuncEi, cnargn n^rn^.ri dq 
l ojTn ai: *it!rr n^, .in.;: mm,. - Qiji 00 cvt-l* AC U^tf> csJm 
mi«' tWhittinia r^alnr Nn rewinding 1 J am p.vL4d 

bdOkl^t 1 S'-Lllrth 1 

iliiltki ng SO 13.00 

RUN THflEt PHASE MOTORS ON 
SINGLE PHASE POWER) 

L4*H!i !hiPt Oftiyun msihRdt in Ul« MC m ITm rum-Ql lh* 
on'urv 1 NP imijluf rnmnfrng 1 Eaa'lv donfi Jfffn p-nc^ed 
boaklPEI 

CNtterftfli 01 13.00 



<5iant How-to Catalog! 

DiEcnvti r.i'P lap rain .pjpnrbichi. mar 
bfltlha «ildUH#tAl Ittavnwt 'Irt 111 \ypE$ fit 
itfiuiojil hDiw tr> iD.i-nd^- m JcNfii- Fhop itM! t 
priyine rrilh'r lilffC Vrjrnt ^ alErl^ile r.-'-lliUV 
!■ i rmsmii:: pfi lurvivil b^illb mijih mnrn-l 
Se-d J1 DO 1 13-00 l-urviun J'") ■ - * =1 ■ 'I To> yLK it 
COPY pf EM r l4S4*t EflCfllpg rillnd ATh mpifl 

^two I lrauL3 Ehen we Lin *>\ in l^na ad 1- Or re 
Pr^fl *irh *‘rx nni^k Irpm 

dv* nd 1 

HOW TO ORDER 

Sfl^Kl >Dl^ fl*lfl? Jd[JI-H5». I liSl Qt Ih(f Ciflrjfci 
ynu a an! Ifie lalal bonk co&r. plus 75C for 
t"* lirn Ddnh unn ^5C Tni Aim a4|Ui1.i?inil tu 
“□var ahipp-»f-j Bid Piaid -g We aucepE 
chock} end iiianay wdert Dr lend WliSA or 
MA5 T ERCARD riurnJbei 1 ! wilh v^v^dEuie II 
l^noiB midanPA add fc !! ’ ufea T.i - 4i| banks 
#j*iai‘i’eT'iS’' *1*1 nfiriPi r^rmn m V tWiik 
lYilhin 7 ri.ikn Ick relun>H Vitut min Ini: I -i:* - is 
flUBrjnEitfld r Orwr endpv* 






Lindsay Publications, inc; * 

PO Bax 12 - DG.Biadlev IL 6091 &-O 012 ^ 

□ 5 ^hd i'i Ck'+^ng 1 I'v* kinrlaied 1 1 60 111 00 1 -areipr. flum.i ,| 

□ Send Ehn boftka I've lislud iind h PrM E*(&lmg ' ■ 

lar rhn tint bank and 254 Inr each nddilnj'is’ 



r "*» 
\ To *>vt 



Name _ 
Address , 
City __ 






Scale , 



2i Pj 



ban the 




1 

Envirolet. 

irw txMt&cM Tw*i! irWP 

• HQ WATER 

• HD CHEMICALS 

• NO SEPTIC TANK 



Sancw Industries Lid 

r -40 3 DWivAr Scptw^kgh.Drl MiBM 

|CDA 

in U !i A TOLL FHII 1-flU J|7 -BIJi 





.rjm 



HELICOPTER 

BltlGN-HttUrf** AiHWiiT 



Hslicuptfr Ejcpti linfftlcr^ i 

1 Jm ■ Mil * *PM#M ■ di 
p-i-r iiiiM. aw 5 iidjoc' 

'iOFiJ ai&Vf auOirC OWLv SII.M ™ r 



MEN «Linnv Kir HflPki^rtt' 
□ *!iirj fli.nl -11* lH4k nrdfliFI 



IJ- . nif ilk 
I'i WMI 






H.i>. hi w 

MQ 71 IIP 



»S5 



POPULAR MECHANICS * MAY 1987 





- -PM OWNERS REPORT- - 




HYUNDAI EXCEL 

More than a million owner-driven miles bring lots of smiles. 

The price of this Korean car makes buyers happy, too. 



BY MICHAEL LAMM. Contributing Editor 



■ H JPIlil: Bell* Hyundai* in-re is 
partly price, but that's not 
H the whole story. The Excel's 
initial $4995 baae sticker brought floods 
of euslnmei's inLu Hyundai shuW returns. 
Yet, it Luuk man.'; than price la convince 
people to hoy. 

11 1 was? originally attracted by the 
price p 11 confessed a Texa* aircraft 
sheetmetaJ mechanic, “but when 1 



linked at the Excel I was pleasantly 
surprised by the car's quality of con- 
struction, its attractiveness, standard 
equipment, roominess and economy, l 
think it's a good vti Inc fur the money," 
Value h then — perceived or real 
— holds the key to Hyundai's phenome- 
nal U.S. and Canadian successes. Wurtl 
of mouth and good advert is mg helped, 
too. Early Excel ads told American 



televiewers they could now afford two 
cars for the price of one, Judging from 
unsolicited remarks as the bottom of 
quesLionnaires we sent out, quite a Few 
respondents took the TV hint literally. 
Several households now drive two and 
even three Excels. 

Despite its recent arrival in North 
America, Hyundai already stands out 

fHrrmc iitnt fn jHiiflr S$tO 



Seats on low-line 
care wore Judged 

comfortable, but 
owner} of high-line 
GL5 models often 
Found seats rocked 
on their mounts. 





The&Shp. 1.5 lifer 

MlUubfshi Four 

carne In For a lot 
of crltlclsjn as having 
inadequate power 
For the weight oF 
the Hyundai. 



m 
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AIR COMPRESSOR 
CONVERSION KIT 

VOLKS- 

AIR 



m CDNWR7S YOUR TYPICAl VW ENGli tf iK.lll.fl HIGH QUrPUT 
Alfl COMPRESSOR 

f villi fviniEter fcir Ifcr s^ddlaElog commercal Md imfiarM y$c 
CfM Mftn dlhpl I nr % £390 UC Si PC* W r-ii KMun duly 
uiK l?5 CLFW piSIOndisiJ i lTb P&tjpdtillly Wilt* Dunn 
Rmhfllllt Drill FUYA R| fi Bo- IftW S t 39674 Dr 

phone 

FtATUflEQ MAM a7 HUT m M-AGAZ! 




PRODUCTS Cuaiutj S1.QC1 

Sox A45-C. E. Northport. NY 11731 



Build this 
Booking 
Horse 

35* 'a 6 0" 



A 

II 



BUILD YOUR OWN 
ROCKET MOTORS! 

•* POUNDS THRUST? 

■ FIFTY CENTS EACH! 

* BUILD A DOZEN IN AN EVENING? 



II 



+ kl I* -hi Eliuq W riH MM T*i 1 

wm.rtiTSPNFn Mm HU WWW rto HMJiLU 
fclU YHlHft F ner> nMvIMc ,<x H lr* tart IT tnkr 




52 DO la 

■jff i fins THE TELEf LITE CWflHH TIM 

U6K hi^nu SL ^nm«i C*M RfTlHft 




GO KARTS 



A: 



J? PA&£ TATiLOa 
SJ.Effl REfUWAflLl 
Liigesf Setncfcn 

NARr WURLD [*e P T w 
4J Wer'Eir 



WKDUHt 

PRICE i 




Radio /hack Tandv 



r oitfifliittfur Mtouml i 

| L -MMI'l I I Kh JL C 'lii.M I <lH I'liOM-.'i , 

|-pi P'repjuJ SairTai Ink I rcc Mfr-l.M -.tow 

! (Ill mfiRYITlfiC "NDUSIRIES TJC 

1 2JSIE Kui> 1'^ Kill- •liiu-.hd - 1\ 774*0 1 

| l-TM .^HI74TTrirt 774 It? 








A 57S.OO BLOWER lor only S13.5Q - *? 
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ALLEN MACHINE CO. P.O. Ok 96 
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HEART AnACK 

TBE£ PORT I survived hail alars. Oun rUKture Used 
90 + day pairne$i lechiuque. Cancelled sufflEry— losuifll 
QDl ppL«p— Erxteo CiscDJntDil. Feel s kwk younoer flexed 
neallD Laugh ai dadoni unis I m a now man Hpipir^g 
□ihers free pT«<"SBlD NO HONEY-diiI^ urn* arwT 
mdrtSSS! Suivival-15. flDJS 3256. Austin, Texas 



BASEMENT T 

FLUSHES HP 1# SAWtr 9 r 

No OtBfling- Up Flaori 
InHtiU it YotifseH ■ Anywhere 
WriLn McPhncsofi, Rnc-, 

Bfii 15133 Timpa. 
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OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 

Take this compact, portable 3-wheeler 
anywhere Easy One-Hand Operation 
Built-In Battery Charger Hear Suspen- 
sion System MEDICARE and pri- 
vate Insurance reimbursable. 3D DAY 
FREE trial. Call or send coupon below 
lor a FREE 20 page color catalog 

1-800-662-4548 

Electric Mobility Corp., Dept. 1203 j 

#1 Mobrlrty Plaza, Sewell, NJ OflOflO 

Name | 

Address . . . j 

CMy Ztp 

Phone ( J i 
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or bid tacMix- yi^ull Iv Or non in denund in ah fwtgrf^rtn^ 
firtd nffrrsnf l- q puy pot>w . W Did futf rl* U t««n bull. 
kYK’tn 1 cXufd jnju -iki. 1 Send for free BraAJH 
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Magnifying Reading Glosses 

Send for j^our FREE CaraL« E loday, Our IS-p^gt 

L-ililn-g fenl ur« 4fl fty[n of magniferi priced from 

£ 9 . 9 B r plui many oihw ticlpFul visun kiieti an d 
useful producu, stuth a> ^ UT new magBirscd 
sungJusej and fis^uman gj&iyea. 
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